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PREFACE. 


3. 


Thb  general  utility  of  a  work  of  this  nature  fuper-  « 
fedes  the  neceffity  of  a  Preface.    But  it  may  be  thought 
neceflary  tt>  fay  a  few  words  concerning  the  manner  ia 
which  the  fubjefts  are  arranged. '  « 

In  the  rules  in  Vulgar  Arithmetic^  1  have  fomewhat 
departed  from  the  order  geherally  followed^  in  order  to 
render  that  fcience  more  intelligible^  and  eafy  of  attun- 
menty  to  thofe  who  choofe  to  go  regul^Iy  through  it* 
Afanoft  every  writer  on  Arithmetic  follows  a  different 
older  in  thedifpofition  of  his  work;  though  every  (Mie 
muft  be  fenfible  of  the  abfurdity  of  teaching  thofe  rules 
which  depend  chiefly  upon  fira&ions,  as  Praftice,  &d, 
before  the  learner  is  acquainted  with  the  dodrine  of 
Vulgar  Fra&ions.  It  may  be  obferved^  that  any  mle 
in  Arithmetic  may  with  equal  propriety  be  attempted^ 
when  the  learner  is  fufficiently  (killed  in  the  four  fingle 
rules.  The  rules  of  Intereft  are  alfo  placed  under  the 
chapter  of  Stock- holding ;  and  Tare  and  Tret  in  that 
of  Merchants  Accompts^  being  more  intimately  con- 
neded  therewith. 

In  the  chapter  of  Optics^  I  have  endeavoured  to 
render  the  pra&i'cal  part  of  that  ufeful  fcience  as  intcl- 
liable  as  poifible^  avoiding  all  algebraical  and  matbe* 
matical  calculations  (though   necelTary  in  complete 
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fcientific  treatifes  upon  this  fubjeft),  in  order  to  render 
it  more  perfpicuous. 

In  each  of  the  other  (obje&s,  I  have  retained  thofe 
parts  which  appeared  to  me  the  mod  eflential,  and 
rge£leil  the  fuper6uous  :  avaihng  myfelf  of  the  labours 
of  others  on  each  of  thf  fubje^ts;  though  I  have  not 
quoted  every  author  ;  as  that  would  be  attended  with 
more  difficuhy  than  might  be  at  firft  expeded^  and 
partake  of  a  prexdlenefs  uuneceflar)'  in  the  pjeCeat  work* 

It  may  be  proper  to  mention^  that  I  have  eadea* 
voured  to  iufert  iiil  the  modern  iniprovemeats,  in  each 
of  the  fubjc<5ts^  that  appeared  of  any  confiderable 
ujtliity.  Tbe  crrpics  unavoidabk  Ui  works  of  this  aatuie, 
abounding  with  calculatloniij  I  bave^  as  far  as  tbey 
occurred  toj(ae^  correded  in  this  edition.  The  candour 
wi^i  which  the  former  edition  of  tbi»  work  wa3  re« 
c^iys^f  is  at  leaft  Come  AKgnmeat  in  favour  of  its 
utility^  as  9U0  conibljation  to  ita  author ;  and  tends  to 
allevjtjite  anaffli^ing  difpenfation  of  Divine  Providenoe : 
aqd  render  tolerable  an  vninterrupted  confinement 
to  his  room^  whicb  h^  mw  Goojtioued  upwards  of 
cigjhtcea  years. 
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CHAP.  I. 


Op  ENGLISH  GRAMMAR. 


_  SECT.  I, 

or  THE   mVlSiOV  and   sound   of   LBrTBRS^ 

■  .    «       •-  .  1  '-  . 

i 

« 

..  . «      -  •     ■  ;       * 

In  the  early  ages  of  antiquiq^i  before;  aIphAbet$  were:  in* 
vented,  maiikiiKJ^  fexifible  of  their  wantipf^fom^ means  of ^ 
recoi;ding  billorical  events  an4fcientifical  difcovteries,  had  fr«. 
courfe  to  various  arts  for  ihcCc  purpofes^  ihc  firft  •f  which' 
was  pajqting.  That  partiality  for  pi^urc^  fa  evident  in  all* 
agef  and  countries,  afforded  the  ancients  a  method  .of  per«: 
peti^atinj;  their  trania^ioffs.  To  commcaioratc  that  floe^ 
man  bad  killed  aoothert  cfief  psdntcd  thp. figure  4rf  a  dad/ 
man,  with  another  W9p  fiapding  over  biixi)  having  an  hoSik 
weapon  in  his  hand.  On  the  fijR^  difoovcry  .of  Afncric%  tUs 
was.  tlip  only^.Uad  o£  wnti^|^i|f^  by  the  MeiicaDs.     • 

^f  firft  JKQprovement  made  by  o^r  ««cf  ftcHfs  in  the  art  of. 
wrHiipi^  {if  k  might  then  bf(;GaUe4  ^fi  aft}.,  wm  try  the  iocm* 
dtOipn  of  Ueroglyphlcal  charaAers,    Thrfe  confined  of 
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certain  fymbols,  which  were  made  to  reprefcnt  certain  invi- 
iible  objects,  to  which,  iu  Ibme  particularS|  fuch  fymbols  were 
fuppofed  to  bear  fome  refemblaiice.  Au  eye  was  the  fymbol 
of  knowledge;  a  circle,  of  eternity,  as  having  neither  begin •> 
ning  nor  end.  The  figures  of  animals  were  alfo  much  em* 
ployed  in  this  kind  of  writing,  on  account  of  fome  quality 
witk  v(h]dltheir'^ere  fiippoled  ^  be  endowed,  and  in  W^pch 
th*ey  reTemble^the  objed  (ignified.  Thus,  imprudence  wu 
reprefented  by  a  fly ;  wifdom  by  an  ant ;  and  victory  by  a 
hawk.  Thefe  hieH^yphicft-AjMiriA^ed  nwfKn  ancient  Egypt 
(as  did  all  other  learning  at  that  time),  where  the  knowledge 
of  thefe  chara£iers  was  reduced  into  a  regular  art :  and  many 
fpecimens  of  them  are  dill  extaiA  id  relics  of  Egyptian  anti* 
quities.  Hieroglyphics,  though  an  improvement  upon  the 
former  mode^of.  writing,  was  a  very  imperfeS  one,  and  often 
confufed  and  perplexed  its  mod  (kiliTul  profeflbrs. 

In  a  few  fucceeding  ages,  hieroglyphics  gave  place  to 

Ample  arbitrary  marks,  which  were  introduced  to  repifiefent 

objects,  without  having  the  leaft  refemblance  or  affinity  t* 

the  obje6b  reprefented.    The  Cbinefeilill  ufe  charaders  of 

thb  nature:  they  have  no  alphabet  of  letters,   but  every 

£ngle  mark  or  chara^er  fignifies  one  perfed  idea  or  object. 

The  number  of  thefe  chancers  are  therefore  greats— near 

feventy  thoufand.    To  be  perfeftly  acquainted  with  fbeniy 

cbnftitutet  rbe  bufidefs  of  a  whole  life;  which  niuft  be  an 

infunnountable  ^bftaide  to  the  fniproVement  of  fcience. 'Our 

commotf  dgnfts^  c ,  ii,  3,  4,  &e:  afford*  us  an  example  of  th» 

ibrt  0f  -wHtit)^;'  where  "each  ^gUfe  6^  dharaAer  cOnVej^-  A^ 

idea.of  tbenumber  for  whi(;b  it  flirrttfir as  clearly  a^d in'tdfi* 

giWy  a-' tlie  ww^'themfelvts,  ohfe,'tW6,  thfe^i*  &d"  ijut 

y*h^  anMa  <M::4b»a6ters 'iibiii^4o  Sf'ufM'  for  sttf'ou'r  ideas, 

in  liftsduficai  t«  aii  4l^abet\)r^^(^*^  thkfi^;'  T^hi*  tHor' 

iEmbeivibcc6n*' inebrtferaek^  '••'^  "^  -  '  ■•  y'\ '''  ^^'''^'' 


The  i)<xrim{iib^«m«m^4H'M>iKit%^'WHlM 
royentiob  dP  fi^  •^'iiiart^/'^M^ch  llBod^'-ikK'c^y^j/^r 
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tbey  vere  diftingaiibcd.  This  was  an  alphahtt  rf  Jj/Uahies. 
An  alphabet  of  this  kind  is  ftili  in  ufe  in  .Ethiopia,  and  fome 
countries  of  India* 

But  the  noble  and  fubUmedlfcovery  of  an  atphaht  tfJetters 
fuperieded  every  other  improvement  in  this  art.  .  Who  was 
the  firft  in  this  invention  is  uncertain.  An  alphabet  of  letters 
was,  however,  brought  into.  Greece  by  Cadnuis,  the  JPhoeni* 
cian,  w!io  was  contemporary  with  king  DayicjL  Thi$  alphabet 
corifified  of  only  fixteen  lettm:  the  xvfiwerp -added  after- 
wards, as  ligns  for  proper  ibuods  were  found. to  berWantiog. 
The  Phcenician,  Hebrew,  Greek*  and  Roman  alphabets  are 
{o  much  alike  in  the  fi^urest  apd  names  pf  the  letters,  as 
plainly  to  evince  they  were  orig^ially  derived  from  the  fame. 

By  the  ufe  of  the  alphabet,  we  are  now,  therefor^  enabled 
to  exprefs  our  ideas  wilh  tb^  iame  dearneis  and  predfion, 
as  in  converfation. 

The  Engliih alphabet confifts  bf  tM'enty-fix  letters:  A,  a; 
B,  b;  C,  c;  D,  d;  E,  e;  F,  f;  G,  g;  H,  h;  I,  i;  J,  j j 
K,k;  L,1;M,  m;N,n;0,o;P,  p;Q,q;  R,  r;S,  f,  s; 
T,  t;  U,  u;  V,  v;  W,  wj  X,  x;  Y,  y ;  Z,  z;  and  isdi- 
vided  into  vowels  and  confonants,  mutes  and  femi«  vowels. 

The  names  of  the  twenty^fix  letters  are  as  follow :  a,  bee, 
cee,  dee,  e,  ef,  gee,  ajtch,  i,  ja,  ka,  el,  em,  en,.o,  pee,  cue,  ar, 
efs,  tee,  u,  vee,  double  u,  ex,  y,  sad* 

The  vowels  are  fix  in  number,  viz.  «,  ^,  i^  9,  »,  jr ;  all 
the  reft  are  confonants. 

Tlie  mutes  are  thofe  letters;  which  are  begun,  when  they 
are  fpelled^  by  a  confonant :  as,  ^,  bee  :  r,  cee  ;  d^  dee,  &c. ; 
thofe  which  are  begun  with  a  vowel  are  called  femi-vowels: 
as,  /,  el :  «,  em;  n^eu :  r,  ar ;  Hi/s^  &c. ;  ^  m,  ff,  r,  are  alfo 
called  liquids. 

When  two  vowels  meet  together,  they  are  called  a  diph« 
thong :  of  thcfe  there  are  thirteen,  viz.  a/,  ri,  0/,  »/,  am^  eu^ 
ttif  ^cT,  09,  eSf  ePj  oa^  and  i>. 

When  three  vowels  meet,  they  are  called  a  triphthong :  as 
in  the  word  keautj, 

A  a  With 
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'  --'WiA' regard  to  the  found  of  thcfc  double  vowels,  thciref  aire 
no  roles,  that  can  be  given,  which  will  hold  g66d  in  all  cafes^ 
as  woffdt  arc  (bunded  according  to  the  caprice  or  affrAttlon 
of  the  age,  or  cne  fj[)eakers :  a  knowledge  of  them  milft, 
therefore,  be  acquired  by  eiqxrience  and  obferradon. 

And  concerning  tlie  found  of  (ingle  letters,  the  following 
rules  are  all  that  can  fafely  be  depended  upon. 
■  C  is  pronounced  bird  like  i,  before  tf«  0i  s  ;  and  Ibft  like /, 
before  ^,  i,  zndj, 

G  is  alfo  founded  bard  before  4h^*  f  fometimes  hard,  and 
finDctinies  ^&f  before  /  tod jr ;  and  generally  foft  before  r. 
'  :  £  is  mofl^  fibnt  itthe  end  of  a  word;  but  in  that  cafo  it  ^ 
lengthens  the  fertgoing  vowel ;  as,  irVf  Aide ;  and  that  fome- 
times in  the  middle  of  a  word ;  as  tm^rai^ml.  But  foroctinics 
St  only  foftens  a  preceding  ^,  as  in  Ugt^  J'd^f* 

H  is  only  an  afpiration  of  the  breathy  and  fometimes  it  the 
beginning  of  a  word  is  not  founded  atallras,  aniwri  ta 
:>b«f^man. 

'  -W  is  either  a  vowel  or  a  diphthong;  its  proper  found  is  dio 
fiime  as  v  in  the  Italian,  •»  in  the  French,  or  as  in  the  EngKth. 
Sometimes  it  is  not  founded  at  all  after  •,  fometimes  like  tk. 
•  X  is  a  double  cotifonant,  compofed  of  a  hard  r  or  i,  and  s  i 
and  at  the  beginning  of  a  word  moftly  founded  Kke  s. 
•  Y  has  exaiftly  tlie  fame  found  as  /  a  and  is  only  a  fubfiitute 
for  it  at  the  end  of  a  word,  or  before  /;  as,  ery^  Jfying.  It  is 
«  perfect  vowel ;  and  when  ufed  as  a  confonaat  at  the  be^n» 
ning  of  9  word,  it  apfwers  to  the  ancient  Saxon  i:  aS|  jwv^ 
no  ;  ynm£^  iong. 

'■  Z  is  a  double  confonant ;  it  founds  as  much  coarier  and 
thicker  than  j,  as  v  does  than/. 

J  and  v,  though  confound  by  fome  old  writers  with  s 
and  Uy  are  entirely  diffcrertt  letters ;  the  former  having  the 
found  of  a  foft  j*,  and  the  latter  that  of  a  coarfor  /•  The 
f&.mer  is  called  ;'«,  and  the  latter  m. 


SECT. 
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SECT- jr. 

OP   SYLLABLES.  * 

A  syllable'is  aconftitucnt  part  of  a  word,  pra  whok 
vord ;  it  confifts  of  on^  or  more  letters,  and  is  formed  by  a 
iingle  inipulfc  of  thc'vuke* 

Spelling  is  the  art  6t  rightly  naming  tbe  letters  fingly  that 
conditute  a  wprd,  and  dividing  them  into  fyllables. 

The  art  of  fpelling  perfe^ly  is  not  to  be  acqiufod  (parti* 
cularly  in  the  Englifli)  but  by  prance:  but  a  feir  ijilei  for 
tbe  dividing  of  lyHables  majr  poffibly  be  of  fenrice* 

1.  A  fy  liable  in  the  beginning,  6r  middle,  of  a  word  ends 
HI  a  vowel,  except  fuch  vowel  be  followed  by  «.  or.  two  or 
more  confonants :  as  in  re-ii^gt^M. 

t.  When  two  or  more  confonants  follow  a  ▼oi|veI|,.whi^  it 

pronounced  (hort,  they  hiufl  be  leparated;  and  onC|  at^kafti 

'always  belong  to  the  preceding  JTyllable:  'as  in  ak-jti-nffictm 

3.  When  two  or  more  confdnanls  follow  a  vowel,  which 
is  pronounced  long,  they  fomeumes  belong  to  tbe  followii^ 
fyllable:  as,  di»grefs. 

4.  A  particle,  though  placed  immediately  beff^re  a  vowel, 
is  feldom  divided  :  as,  un-e^quaU 

' '  J.  A  miite  with  a  liquid  following  are  feldpm  divid<^;,but 
a  liquid  or  a  mute,  with  a  mute  following,  are  mpdly  divided. 

6.  When  k  or  rt  follow  a  miite  they  are  never  divided. 

Tbefe  are  the  fundamental  rules  for  the  dividing  of  fyi-  ^ 
lables :  but  fome  grammarians  recommend  them  to  be  divided 
as  they  are  founded  in  a  jaft  pronunciation. 


SECT.  III. 

OP  THE  MIME   PARTS   OP   SPEECH, 

When  mankind  had  arrived  at  fome  perfedioo  in  tbe  Uf, 
of  writing,  they  fooh  dilcovmd  the  propriety  of  reducius 

J  Ian  guage 
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language  into  different  forms  of  words ;  or,  as  ihey^  are  com- 
monly called,  parts  of  fpeech. 
In  Engliih  we  liave  nine  forms  of  words,  or  parts  rffpeecb* 
I.  The  Article — placed  before  nouns  tq  bdpto  dpter- 
Biioe  tl»eir  fignification  :  as,  a  man,  the  man^ 

z.  The  Substantive,  or  noun-r-whicb  is  the  name  of 
any  object  whatever,  of  which  we  have  any  idea :  as,  a  mau^ 
a  horfe^  a  /piritf  griefs  love* 

3.  The  Fj»oKouN-*Hufed  as  a  fuhftitute  fiv  the  DODn :  as^ 

4.  The  ADjccTiVE;-<<idded  to  tbp  noun  to  denote  its 
quality  Tas,  an  hue/I  ipan,  a  vihite  borfe,  an  m/f|»riL 

5.  The  Vehb— which  figoifies  a  date  of  exiftencei  aAiog^ 
or  fuffering :  as,  **  the  centinels^//,  the  enenoy  taiered^  and 
the  fort  VHU  tahn.^* 

6.  The  Adverb— uied  to  qualify  or  enforce  the  meaning 
of  other  worcls.  It  is  added  fometimes  to  a  verb :  as*  he  reads 
loilL  Sonietinies  to  an  adjedive:  as,  ^  an  exceeMMgYa^moun" 
tun."  Sometimes  to  another  adverb :  as,  **  tmfi  ivoinify  fair.'* 

7.  The  Preposition— ^placed  between  words  to  conneft 
them  together :  as,  *^  the  path  /•  fame  lies  tkrmigk  the  road 
l»  danger.*' 

8.  TheCoNjt7NCTioN — ufed  to  conned  fentenccs»as.pre« 
portions  conned  words:  as,  '^  fear  God  dxr^ honour  the  King  J^ 

9.  The  Interjection— ufed  to  exprefs  the  furprife  or 
affeflion  of  the  fpeaker :  as,  O  /  alas  ! 

Thefe  are  the  nine  parts  of  fpeech  in  the  Englifb  tongae  ( 
every  word  in  which  is  reducible  to  one  of  thcfe  parts. 

The  ARTICLE  is  placed  before  fubfUntires  to  ftew  kow 
far  their  fignification  extends* 

There  are  in  £ngli(h  only  two  articles;  a  and  tht.  A^ 
tailed  the  indefinite,  and  Mr  the  definite  ardcle. 

The  indcfinice  articles  is  changed  into  an  when  the  next 
word  begins  with  a  vowel,  or  a  filent  h  before  the  vowd; 
except  fuch  vowel  be  y  or  w.  This  article,  as  its  name  iin* 
ports^  is  ufed  in  an  indefinite  and  undetermined  fenfe :  as,  « 


OTtfj^  means  one  m^n,  without  deieroiioi^ig'wlia  in  particulsr; 
leaving  tliat  to  be.ejtpbunedy  if  aoceflary^  by  the  odber  parts 
of  the  fentence.  *.    , 

This  article  can,  therefore^  be  joined  to  fubftantives  ia  tbe 

lingular  nucnber  only, .  except  it  c^ipe  befoce  the  adje&ijrer  ^ 

yew  and  jmra^  .*  as,  a/ew  J^s^  a  (great)  ntoitf  men  ;  or  before 

thecompiete  numerical  adje^yes,  s  Jozem^  a  /cwe^  tmhrn* 

glred^  a  thuufand^  •  millLw^  a  myriad:  as,  a  dozem  pmsd^  d 

fcorerf  eggs^  an  hundred  wun^  ti^ 

The  definite  article  the  determines  which  particular  thing 
is  meant ;  or  of  many,  which  the^r  are:  this  is  therefore  em- 
ployed both  with  lingular  and  plural,  nouns:  U^  *^  ike  fink 
In  the  heaveiu^ 

It  is  alfo  ufed  fometimes  before  adverbs  in  the  compar^lave 
-^nd  fuperlative  degrees  \  as,  tI»e,mot^€^  the  hetter^  tlie  leafi  (ol  ^1}. 

The  SUBSTANTIVE  is  ^hc  name  pf  any  objcd  whatever 
of  which  we  have;  any  jdea.,    . 

There  are  two  forts  of  fubfianj^ye^,  Proper  and-Commoo. 
Proper  names  are  fuch  as  belong  tp  individual  ohje^Si  whether 
animate  or  inanimate;  but  not  to  every  individual  or  objeft 
of  the  fame  fort  or  fpecies :  .thu«,  John  is  the  name  of  a  man^ 
but  not  tbe  name  of  every  manj  Chance  may  .be  the;  name  of 
a  dog,  but  it  is  not  the  name  of  every  do^;  Lcndan  the. name 
of  a  city,  but  not  of  every  city.  Thefc  are  therefore  p^roper 
names ;  but  man,  dog.  and  cityzfc  (;ommon  names:,  for  man 
is  the  common  name  of  every  man ;  dog^  the  conunoqi  naoie. 
of  every  dbg ;  and  ri/y,  the  common  name  of  every  ci^. 

Proper  names  have  no  articles  nor  plural  number,  iinlefs  by 
a  metaphor:  as  when  a  cruel  tyrant  is  called  a  Nero;  or  when 
a  common  name  is  underiiood,  as  the  (Ihip)  Royal  George;  or 
when  there  are  many  of  the  fame  name,  as  the  twelve  Cafaru 

There  are  three  attributes  belonging  to  the  Englifh  noun^ 
viz.  number,  gender,  and  cafe. 

The  number  is  either  fingular  or  pIuraL  The  lingular 
number  exprefles  one  objeft :  af^  a  king:  tbe  plural,  two  or 
«ibriei  as,  lingir 
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THe  plural  ftumbcr  Is  moftly  formed,  in  Engfifty  by  the 
ad^fibn  tSif '  i  or  es  .•  as,  %;  %j  ;  ^/,  goats ;  foXj  foxtt. 

Some  change  the/  intoi;:  as,  imfe^  'wives;  Uaf^  leaves , 

'Some' plum  Is  end  in  eti  :  as,  oxy'oxen;  chitj^  cktUi-en  ;  mam^ 
men;  brother^  brethren.  In  the  latter,  and  fome  others,  the 
#  in  the  firft  fy liable  is  changed  into  e.  This  form  is  the 
remains  of  the  Teutonic  langiioge^  and  the  following  bf  the 
Saxon ;  Uufe^  lice ;  moitfe^  mice  ;  toothy  teeth. 

Some  nouns  ending  in  j^,  change  it  into  /;  as,  citj^  cities  : 
gallery^  galleries. 

Somenouni  have  no  pIuraT :  as,  cvrw,  gold^  pitchy  filthy  &c. 
Andotliers  no  (xngular  numbers :  as,  annals^  bellvsos^  fcijfara^ 
hngsy  &c.  The  words  Jkeep  and  deer  have  no  variation  of 
number. 

All  fubftahtives  in  Englifli,  whether  common  or  proper, 
are  cohfid^red  with  relation  to  gender,  as  being  either  of  the 
mafculine,  femmine,  or  neuter  gender*  That  i«,  dther  of 
the  male  or  female  ftx,  or  nrithcr. 

The  mafcubne  or  iemiiiine  gemfen  are  appKed  to  the  name» 
ofanimab  only,  and  fuch  whofe  fex  is  obvious:  as,  mam^ 
Thomas^  0ur,  which  are  the  mafcuUne  gender :  Mary^  ^mmam^ 
hen^  cvw,  which  are  the  feminine  gender.  Thofe  whole  fex 
is  not  evident,  with  all  iiuinimate  obje£ts,  are  of  Ae  neuter 
gender:  as,  eyfler^  imrm^  hntfe^  tree;  except  m  poetry,  an4 
the  elegant  fpecies  6f  compofition,  where  inanimate  objefts^ 
and  the  humati  petEons,  are  perfonified  into  men  and  women^ 
and  confequently  have  their  genders. 

A  few  fubftancives  are  marked  by  their  terminations :  as^ 
prince^  princefs ;  tion^  lionefs  ;  a^or^  aSlrtfs. 

The  chief  life  of  gender  is  to  agree  with  the  pronoun. 

In  Englifli  there  are  three  different  cafes  of  the  uoud:  the 
nominative,  pofleflive,  and  obje^ive  cafe. 

The  nominative  cafj  is  the  fimple  ^me  of  the  noun^ 
without  relation  to  other  objeclst  as,  "  Jckn^* 

The  poffeflivc*  tignifirs  the  rela'tion  of  poffe/fion :  a^  '*7ifc»V. ., 
hook,'*  and  was  formerly  written  *^  J^o^/x  book,**  and  net** jUir 
kii  book,**  as  is  vulgarly  written.   It  may  aUb  be  eaprefled  bji: 

inverting 
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inverting  the  phnfci  and  infcrting  the  prepofition :  as,  ^*  the 

When  the  Cgn  of  the  pofleflive  ca(e  is  to  be  added  to  a  phrafe 
of  fihreral  words,  it  is  generally  joined  to  the  bft  word :  as, 
*'  the  Emperor  of  M^ncco^s  dominions."  To  the  plural  noiio 
coding  in  x,  the  /  is  not  added :  as,  the  ^*  arrrws*  heads.'' 

The  objcAive  cafe,  though  founded  in  grammar,  is  formed 
as  the  nominative,  ahd  exprefles  the  obje^  of  a  fentence :  as^ 
•*  man  loves  ^iV/y." 

The  PRONOUN  it  a  word,  ufed  as  p  fubftitute  for  the 
taCHJd,  and  to  prevent  its  repetition :  as,  *'  John  loves  iit 
book.''  Here  the  pronoun  his  fuppHes  th^  place  of  the  noun 
^0^11,  Ind  prevents  the  tepetition  of  it* 

In  a  pronoun  there  are  perfon^  number,  gender,  and  cafe. 

There  are  three  perfons  in  the  pronoun.  Firfl,  the  perfon 
who  fpeaks  may  mean  himfelf :  as,  /,  me ;  theft  are  therefore 
called  pronouns  of  thefirft  perfon :— or  he  may  fpeak  of  the 
perfon  to  whom  he  addreflei  himfelf:  as,  /Aw,  tHee  ;  thefe  ar^ 
pronouns  of  the  fecond  peribn:— or  he  may  intend  fom« 
ether  perfon  or  thing :  a£,  ^,  Jii^  or  // ;  thefe  are  pronouns 
of  the  third  perfon.  Each  of  thefe  perfons  have  the  fingulat 
and  plural  numbers,  and  the  three  variations  of  cafe.  Thcf 
tbird  perfon  has  alfo  the  variations  of  gender. 


The  Pronouns  declined  according  to  their  Variations  of 
Perfons,  Number f,  Cafes,  and  Genders. 


SmgnUr  Number, 

NoMlluitlfv.      PoocMbc.      Oldtcthc* 

Firji  Pif/im, 
J,  mine,  me. 

Secmd  Perfm, 
Thou,        tbioe,  thec^ 

«endm .        Tkkd  Ptrfmu  Third  Perfon* 

Maf.    He,      bin  hini.1 

Fern.    She,     hcMi        her.   ?They,         theirs,       them. 
Veu.    It,        its,  it     J 

VoL.r.  B  Thu, 


Piurd  NmmUr. 

Noniiiiativi.      FotMwIm.     OlvQGtin. 
Ftrft  Per/m. 

We,  ours,         lis; 

Se(9nd  Perfitu 
Ye  or  yon,  yours,        you. 


lO  OP  ENGLISH   GKAMMAK. 

I      ■      ==■=  ■       '       '    f '■         ■  — 


Tk$u^  in  all  its  cafesi  generally  gives  place  to  yw^  except 
in  a  very  folemn  ftyle,  and  in  addrefles  to  the  Deity. 

As  the  perfonal  pronoun  is  a  fubfiitute  for  the  noun,  fb  it 
has  the  fanne  nature  in  grammatical  conftruftion,  and  iscapa* 
l>Ie  of  forming  a  fentcnce  withcnit  the  aid  of  the  fubflantive ; 
as,  "  1  that  fpcak  unto  thee  am  he  [Ghrift]/'— John,  iv.  a6. 

But  there  are  other  pronouns,  of  the  nature  of  adje6tives, 

and,  like  adjectives,  require  foroe  fubilanttve  to  be  joined  with 

them,  whidi  is  rirlifr  expreiled  or  underftood.    Thofe  are 

therefore  called  Pronominal  Adjectives*    Of  thefc  there  arr 

^four  forts:  poiZeffives,  definitives,  relatives,  aud diftributives. 

The  polTeffives  are  my,  tfy^  our^ycur^  ker^  their  ;  and  are  ea- 
tirely  different  words  from  the  pofleffive  pronouns,  mhcf  thitu^ 
&c.  In  thefethe  fiibftandve  is  fonietimes  underftood  without 
being  expreiled  :  as,  *<  the  Jhame  he  yours  ;"  whereas,  to  thofe 
the  fubfiantive  fhould  be  added:  as,  '*  thy pe^  Qudl  be  mj 
fct^U^  and  tl^  G^dmj  ^M/."--Ruth,  i.  i6. 

The  definitives  are,  this^  timt^  otier^  any^  fi^U  ^»  f^me^ 
Thefe  define,  or  limit,  the  meaning  of  the  fubflantive  to 
which  they  refer,  or  are  joined.  The  three  firfl  have  the  plural 
aumber;  as,  theft^  tho/e^  others.  This  refers  to  the  latter  term 
orfeoteoce,  that  to  the  former :  as,  <<  the/ezit  definitives,  ii;/^ 
(mentioned  before)  are  pofTeffives ;  other  b  ufed  in  the  jdural 
form  only,  when  the  fubflantive  belonging  to  it  is  not  ex- 
prefled,  as  is  fomednoes  the'cafe  in  definitives  :  other  and  mt 
have  alfo  the  poffcffire  cafe :  as,  «  this  is  others^  property,** 
and  <<  it  fiartles  mie*%  apprehenfion ;''  osu  b  alfo  ufed  in  an 
indefinite  fenfe,  as,  <<  m?  thinks."  Thefe  aie  all  die  varia* 
^ns  d^nidves  admit  of. 

The  relatives  are,  who^  vfhich^  that.  Thefe  refer  to  iTonne 
fubflantive  or  pronoun  going  before^  which  is  therefore  called 
the  antecedent :  as, «« I  am  Me  lard  that  makedl  all  thing% 
that  ftretchcth.  forth  the  heavens  akme.'*— Ifakh,  xliv.  144 
They  alfo  conned  the  following  and  foregoing  parts  of  a  fen- 
tence  togedier.  f^ho  is  varied  to  exprefe  the  tfiroc  cailb  » 
as,  wfff,  wh^cj  vfhom;  diefc  feladves  refer  to  all  die  three 

perfons, 
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perfons,  whereas  the  other  pronomioal  adje^ives  belong  only 
to  the  third  perfon.  /Db,  wktcif  xviatf  are  called  interro* 
gatives,  when  they  are  ufed  in  a  queilion. 

tacij  evety^  either^  tCK  called  diftributiresi  becaufe  tber 
rehte  to  objefts  or  perfims  taken  fepantely. 

Befides  the  foregcnng  pronomiDal  adjedires^  there  tre  two 
others :  cvm^  and  felf^  in  the  plural  felva.  Both  of  them 
txprefs  emphafis,  olr  oppbfition,  and  are  joined  to  the  pof- 
feffivesy  and  fo  form  a  compound  pronominal  adjeAive ;  as, 

Ourfilfy  the  plural  pronominal  adjedive,  with  the  fingular 
fubfiantive,  belongs  to  the  regal  ftyle. 

All  fubftantives  bdong  to  the  third  perfon,  except  when 
an  addrefs  b  made  to  a  perfon,  then  the  fubftantive  is  of  the 
iecond  peHbn* 

An  ADJECTIVE  b  a  word  added  to  a  fubftantive,  to 
exprefs  the  quality  of  it,  or  fome  other  property :  at,  a  good 
man^  an  hmdred  founds^  a  hurmng  motmtah. 

Adjedives  have  no  variation,  exqrpc  the  three  degrees  of 
comparifon :  positive,  comparative,  and  fuperbtive. 

Mod  qualities  confift  of  different  degrees,  or  of  mare  or  /e/s. 
Thus,  when  a  quality  is  (imply  exprefled,  without  reference 
to  a  greater  or  lefs  degree  of  the  fame,  it  is  called  the  pofitive 
degree :  as,  large^^rt.  When  it  is  exprefled  with  relation  to 
a  lefs  degree,  it  is  called  the  comparative  degree :  as,  larger^ 
Jkwter*  When  it  b  exprefled  as  being  of  the  highsd  degree 
in  its  quality,  it  is  called  the  fuperbtive:  as,  largeft^  Jhorteft. 

There  are  two  ways  of  forming  the  comparative  and  fuper- 
btive degrees  (  the  firil  is  by  adding  r  or  er  to  the  pofitive 
degree,  which  forms  the  comparative ;  and  by  adding  st  or  es^ 
to  th«:  pofitive,  and  (b  forming  the  fuperbtive  degree ;  as  in 
thelaft  example.  Mod  monofyjbbles  are  compared  in  this 
manner;  and  diflyllables ending in^;  as,  hapjiy ;  and /r,  when 
they  are  followed  by  a  mute  :  as,  able  /  or  when  they  arc  ac- 
cented on  the  laft  fy Ibble :  as,  genteel,    fiut  others^  and  wordc 

Ba  of 
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ef  more  than  two  fyllables,  feldom  admit  of  tiiefe  termina- 
tions ;  but  are  compared  according  to  the  following  rule. 

The  fecond  method  of  forming  the  comparative  and  fuper- 
lative  degrees  of  comparifon,  is  by  placing  the  adverbs  more 
er  mefl  before  the  adjedive  of  the  pofitive  degree :  as,  cxpe^ 
Tienced^  more  exferieneed^  w^Jt  experienced* 

The  fupcrlative  is,  in  a  {tw  words,  formed  by  adding  the 
abverb  mojl  to  the  end  of  them:  as,  ncthermtft^  fv^em^^ 
uppermojl^  unJermofi^  &c. 

The  four  following  adjectives  are  irregular  in  the  forma- 
tion of  the  degrees  of  comparifon  in  mod  languages :  good^ 
Better^  befi;  bad^  wvrfe^  vjorfi;  little^  le/s^  Uaft  ;  much  or  mair^ 
mare^  m^^ 

Double  comparatives^  and  fuperbtives  are  improper  in 
grammar:  ^s,  the  more  greater^  or  the  mo/t  greaiefi\  except 
the  moft  higktfi^  a  phrafe  ufed  in  the  Pialms  of  DaYi(i,  apd  is 
properly  applicable  fo  the  Supreme  Being  only. 

The'^VEkB  is  a  word  whi^h  fignilies  an  aCHon,  or  a  fiate 
or  condition  of  being;  and  is  either  adtive,  palGve,  or  neuter. 

A  verb  aftive  exprefles  an  action  in  its  natural  order, 
that  is,  when  the  agent  is  pbced  fird,  and  theobjeA^ft; 
as,  **  John  lows  his  book,**  Here  John  is  called  the  agent, 
becaufe  he  performs  the  a6Hon,  which  is  hve^  and  which  is 
the  verb ;  and  book  is  the  obje^,  upon  which  the  afiion  love 

is  exercifed. 

•i 

A  verb  palEve  exprefles  s^  allien,  but  in  an  inverted  order : 
that  is,  when  the  objelft  is  placed  fird,  and  the  agent  lafi :  as, 
**  the  book  is  lived  by  John."  Here  may  be  feen  the  uft 
of  the  cafes  of  nouns  and  pronouns:  for  when  verb  i$ 
a^ive,  the  agent  is  placed  firft,  and  is  in  the  nominative  cafe : 
as  «'  /  love  thee:'  When  the  verb  is  paffivc,  the  objcfi 
being  placed  fird,  muft  be  in  the  nominative  cafe,  and  the  agent 
being  lad  mud  be  in  the  objedive  cafe,  accompanied  with 
a  prcpofition ;  and  the  verb  affumes  a  different  form :  as, 
•'  thou  art  lowJ  by  me^  Thus  an  a6Hve  verb  may  be  tranf- 
formed  into  a  paffive,  or  a  paffive  verb  into  an  adive  verb. 

A  verb 
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A  verb  neuter  expreflcs  a  ftate,  or  conditioDf  of  beiof^ 
only,  and  confeqoently  has  ooobjcA  to  be  adedopoa;  but 
an  agent  only  t  as,  Ivfali^  />^»  I dnmmtd^  lufdl^m^s. 
Tbe  verb  neuter  it  called  alio  the  intran^dve  verb,  an4  |bc 
verb  adive  traoidTet 

Many  verbs  are  oled  in  £ngli(b  botl|  in  an  a^ve  and 
neuter  figni^cadop  \  (h^  form  deroonlbiitiQg  of  winch  kind 
tbey  are* 

The  verb  is  varied,  $rfi,  to  correfpoad  with  the  threp 
different  perfoai  of  the  pconoun ;  fecondly,  to  agree  with 
the  number  fi ngular  or  plural ;  thirdly,  to  expreis  the  thres 
prinfipal  gradationt  of  time, — prefent,  pa(l^  and  futufe; 
laftly,  to  fl\ew  the  mode  or  manner  in  which  tbe  mfiiba  or 
llate  of  being  is  rxprei^ed. 

In  a  verb  are,  therefore^  theli?  four  attributes ;  perfon, 
liumber,  time,  and  roede^ 

To  agree  with  the  three  perfonal  pr^xiouns,  though  of  the 
fap[\e  number,  t)ie  verb  is  varied :  as,  /  /mr,  /ios  /Mig^,  Ar 
hv^th  or  h^u 

Alfo  to  agree  with  the  two  different  oumbers  of  the  (ame; 
perfon :  as,  thou  lovtft^  ye  love :  he  ioupiif  they  /nr. 

Likewiie,  to  expreis  the  different  times  In  which  |he  ii^^ton 
i$  rrprefented :  as,  I  Uve^  I  Uved^  I  have  /kW.  To  oiiprt& 
the  di^erent  times,  other  verbs  are  often  uicd,  called  auiu^ 
liaries,  as  wiD  be  feen  hereafter. 

The  verb  is  moreover  varied  according  to  the  diffeteol 
mamur  of  e;|preipng  the  a£iion  or  bdog;  which  variatioaa 
are  called  its  modes ;  of  which  there  are  generally  reckoned 
four,  be/ides  the  participle :  the  indicative,  imperative,  fub* 
jun^ive,  and  iniinitiye. 

\yhen  1^  circiimflance  is  (imply  declared,  or  when  aqueiKon 
IS  afked,  the  v6rb  enipU>yed  on  thefe  pccafions  is  of  the  indi- 
cative mode :  as,  1  iove^  lie  kves^  lovefi  thou  ?  When  any 
thing  is  commanded,  or  folicited,  or  requefted  to  be  done,  be 
it  to  a  fiiperior  or  bferior,  tbe  verb  employed  in  tbe  (en* 
tcnce  is  of  the  imperative  mqde :  a^  l9vf  thou,  ^  O  ThcHa 

3  •"y 
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my  voice  infinre  /"—Pope.  When  any  thing  is  exprcflcd  in 
a  doubtful  manner,  or  under  a  condition,  or  fuppofition,  or 
the  like ;  or  when  it  is  Aibjoined  as  the  end  or  defign ;  or 
when  it  is  ezprelled  in  the  form  of  a  wiih;  it  is,  in  any  of 
thefe  cafes,  and  in  many  others,  the  fubjundive  mode  of  the 
▼erb :  as,  ^  I  love,  *•  i!iough  he  JUr^  me,  yet  will  I  put  my 
trull  in  him.*' — Job,  xin.  15.  **  Long  jKwijr  he /w.**  The 
verb  in  this  mode  generally  depends  on  fome  other  verb, 
and  has  a  conjundion  before  it :  as,  ^  Though  after  my  ikin, 
worms /^^^  this  body,  yet  in  my  flelh  (hall  I  fie  Grfd."— 
Job,  xix.  26. 

Here  it  muft  be  noted,  that  when  an  appUcation  is  made, 
©f  the  nature  of  a  requcft,  the  verb  is  of  the  imperative 
mode :  as,  **  Lord  fave  me." — Mat.  xiv.  When  it  is  of  the 
nature  of  a  uilh,  the  verb  is  of  the  fubjunfh've mode :  as, 
«*  O  King  live  for  ever." — ^Dan.  iii.  When  the  verb  is  ex- 
prefTed  without  any  referenfce  *to  pertbn  or  number,  it  !:> 
called  the  itifinitive •  mode :  as,  h  love;  and  when  it  is  ex* 
prcfTed  in  fuch  a  form,  that  it  may  be  joined  to  an  adjedive, 
it  is  called  the  participle,  and  has  fomewhat  of  the  nature  of 
an  adjective :  as,  hving^  kved* 

To  exprefs  the  different  times  of  the  verb,  in  Englifh,  it  is 
often  neceHary  to  make  ufc  of  other  verbs,  called  therefore 
auxiliaries,  or  helpers;  of  which  there  are  nine :  he^  have^  do^ 
let,  my^  mujl^  can^jhall^  ivilL  The  twofirft  arc  chiefly  ufed 
for  ft)rming  the  diftcrcnt  times  of  the  verb  :  it  is,  thcrcft)re, 
neceilhry  to  know  how  to  decline  them  according  to  perfon, 
number,  time,  and  mode. 


TO  HAVE, 

I  !*  D !  C  A 1  I V  B  Mo  D  E . — Prtfirti  Time. 

Singular  Kum'jcr.  Plural  Numhei . 

r  1 .  1  have,  We   "^ 

Pcrfons.  <  2.  Thou  haft,  Yc       >have. 


3.  He  liath,  or  has.;  They  J 
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"f 


Singular  NuMber. 
I.I  iMd, 

Perfoos.  ^  2.  Thou  badfl^ 


fi.lhKJ^  . 
>•  <  2.  Thou  ban 
l3.Hcliad; 


Fcrfens. 


Ferfons, 


Fcrfons. 


Future  Time* 


I.I  (hall,  or  wilt    "1 
2,TKc^^ihalVor    l^^. 

3.HcfliaII,orwiuJ 


Plmrmi  KmmieK^ 

Wc  ^ 
Ye     Vhad. 
ThcyJ 


We  -x 

Yc   :  I  fliall,  or 
I  willbavc. 
TPhcvJ 


Imperative  Mods,  - 

1.  Let  mc  have.  Let  us  have. 

2.  Have  thou,  or  do  Have  yr,  or  do  ye 
thou  have.  have. 

.3.  Let  him  have.  Let^them  faa^ve. 


Subjunctive  Mode. — Prefht  Time, 

or  though,  1 
We      I 
or  though,  I 
Yc       I. 
Tholi        f'"*^^'  '^^^^^- 

Iff  or  chough, 
Thfry 


OUBJUNCriVB    iVlODE. — J 

fi.lf,  or         1  I^ 

though,  I  J 
2.  If,  or  J  If, 

*?"?>     Vhave; 


3.  If,  or 
though. 


Infinitive  MobE. 
Frejentf  To  have; — Fafi^  To  have  had. 

Participle. 
Fre/etiff  Having  x-^Ferfea^  Had  y^Faft^  Having  had. 


As  the  plural  pronoun  you  is  moflly  employed  in  Head  of 
the  fingolar  /Ao«r,  it  muft,  therefore,  have  the  plural  verb  t 
■^s^  yw  have^  ynt  hady  you  •were ;  and  not  you  haft^  you  hadft^ 
you  was*  Which  lad  is  an  erroneous  folecifm,  being  the 
plural  pronoun  of  the  fecond  perfon,  placed  in  agreement 
with  the  firfl  or  third  perfon  fingular  of  the  verb;  and 
vhich  error  writers  of  the  firft  emtnence  have  committed. 

'In 
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In  thethird  perfon  fingolar,  |>fefcnt  tiaDc,  indicative  mode, 
the  fcrmiitttion  of  the  verb  is  generally  in  /,  inftead  of  M  or 
ftif  in  the  polite  and  familiar  fiyle :  as,  be  ksj^  inftead  of 
htkaik;  be  kvts^  for  he  kvetk.  But  in  the  very  fokam  and 
ierious  ftyle  the  tennioation  is  in  tk 

TO  BE. 

Indicatitk  MoDE^^Pre/hu  Ttme, 

SimguUr  NtmSiTm  Plwral  Numltr. 

ri.Iam^  We   "i 

Perfons*  <  2.  Thou  art.  Ye      >are« 

I5.  He  b ;  Theyi 

Pafi  Time. 

p.  I  was,  '  We    •%  . 

Perfbns.  <  2.  Thou  waft,  Ye      >werc. 

Is.Hewas;  TbeyJ 

Fmturt  Time. 

fi.I  fliall,  or  will,         1  *Wc    ^  -  «  ^ 

ferfons.  I  %.  Tbon  (halt,  or  wilt,  ibe |     Ye      >I°!,  ,^ 

I3.  He  ftiall,  or  will,     J  Tbcy  J  "^"^  ^• 

iMPitATivx  Mods. 

ri.Letmebei  Let  us  be. 

Perfons.  <  2.  Be  thou,  or  do  thou  be^         Be  ye,  ordo  jebe. 
Ls*  Let  him  be ;  Let  tbem  be. 

StrsjuvcTfVB  Moj>E.-^Pre/iMt  Time.        ^  * 

f  I.  If  I      ^  If  we  ^       ' 

Pcrfons,  <  2.  If  thou  >be :  If  ye    > be. 


If  they  J 


Paji  Time, 


ri.I  were,  We  ^ 

Perfons,  J  2.  Thou  wert,  Ye      Vwere. 

C3.  He  were ;  They  J 

Ihfihitive  MoDf.  * 

Pre/ent^  To  be,— P^/f,  To  have  been. 

Paiticipi.1* 
Pre/mt^  Being  ;—P^ir^,  Becn|— P*/,  Having  been. 

Tbe 


k 
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»      [■■        gsaaagsBggag       ii  i  ■         ==ig 

^Ae  Varihtwn  of  ike  Vlerh  uRtve  according  to  Terjon^ 

'Number^  Tkne,  ahd  MM. 

TO  LOVE, 

[  i.Ilovq  We  ^ 

'fbribnsi  <  2«  Thoti  lordly  Vc      >tov«. 

[34H&loV€tl^  orlovesj  ^h«yj 

^ctfons.  <  2.  Thou  lovedft,  iVe      S  lovad; 

Is.Hctovcd;  They  J 

r  I- 1  (hall,  or  will,         "^       ,      Wc   ^  (Uail  ^ 
Pcrfons,  <  a.  Thou  (halt,  or  wilt,  Vlove ;   Yc      >    .,,, 

I3*  He  fhall#  or  will,      J  'ThQrJ  •'^"**^'^'- 

iMPBftAtiyi  Mods. 

f  i.Lct  mc  Idvc^        "  Let  us  love, 

^eribnst  j  aXovethou^ordotboulove,  Lblceye;ordoytloy|^. 
l^  34  Let  hkn  love ;  Let  them  lo^e. 

SuBjuiieTiTt  MoDM.^^Pre/erit  Time. 
l^erfons^^  a.Tbpu  llore;  Ye      Viove. 


i  a.Tbpu  y 
b-He     J 


ThcyJ 


^^, 


p. I  may       ')  We^ihaylovej 

ttdom.  <  a.  Thou  irtay  >  love  3  Yc      >      and 

1 3;  He  may    J  THty  J  bar*  loved; 


(utmght  1  We    lihightlovfi 

Perfoos.  i  a.  Thou  mighteft  }  knre ;  Te      V      and 

L  J*  Ht  liJighi        J  They  J  have  love^. 

•i^lcoiild,  ftould,  )  We. "I 

orwWd  [•  jcduld, 

.  s*  Thou  couldeft.     {    .^  fli ou  Id,  pf 

|>crfon8,^         fhouldeft,  Of     V  .  *"X  ^^      S  would  lo^ 
*         t^ouldeft           '  "*^^ 
3,  file  could,  (houldt 
'  Or  would 


loved; 

.They. 


and 
have  Iqyedit 


v4UJ.  C  lirtr* 
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.  ..  Infinitive  J^ojdb.  ♦ 

Fre/ent^  To  lore ;— P^,  To  have  loved. 

Paktjciplp* 
Prefoit^  LpTJog ;— P^f ^,  Lovcdj— rP^,  Having  loved* 

In  the  plural  number  of  the  fubjun^iw  mode,  the  imperfefb 
and  perftd  piques  are  put  togethec.  The  verb  iii  the  pre- 
fent  time,'  and  (he  auxiliary  of  the  prefeot  and  pad  imperfe<fl 
times  of  this  mode,  frequently  have' a  future  fignification ;  as, 

"  if  her  arrive  (hereafter)  we  (hall  do  well:"  "  Mht  JhoulJ^ 

•  f 

or  tow/c/come  (to-morrow),  L mighty  would^  coulJ^  Gt  Aould 
fpeak  to  him.'*  The  auxiliaries>^ii/and  vioulJ^  in  the  pad 
imperfect,  are  alfo  ufed  to  exprefi  the  three  fpecies  of  time, 
prefent,  pail,  and  future :  as,  *Mt  //  my  delire  that  he  fiould 
or  Tvur/r/come  (now  or  to-morrow ),  and  li  was  my  delire 
that  he  JhouU  or  womU  come  (ycfterday)."  Therefore,  in 
this  mode,  the  time  of  the  verb  is  knowu  moftly  by  the  nature 
of  the  fenteace. 

The  three  grand  divifions  of  time,  into  prefent,.  pad,  and 
future;  are  called  indefinite,  or  tmdeterminate  time;  but  each 
of  thd'e  arc  fuWividcd  into  imperfed  and  perfed  time,  which 
lubdivifion  is  called  definite  or  determined  time.  < 

Definite  or  determined  Time* 
AciiTc  Verb.  Paffivc  Verb.  NcMlcr  Verb. 

Preftnt  Imperfe^m 
lam  (now)  loving,  lam  loved,     ^  -    I  agfi  entering. 

PrefefU  PeffcB.  ' 
I  have  (now)  loved,      1  have  been  loved,     I  >afre  entered. 

•         Pajt  ImJItrfiH^ 
I  was  (then)  loving,  I  was  lovcd^  I  was  entering, 

Pa/i  Perfea. 
I  had  (then)  loved,         I  had  been  loved,      ^I'hkd  entered. 

Futurt  ImpiifeA..       :.  '•  \ 

I  (hall  (then)  be  loving,  I  (hall  be  loved,  I-iliall  be  entering. 

Future  Pei/eff, 
1  ftall  (then)  hive  !orei>    1  AaB  bare  been  loved,  T  fh^ll  have  entered. 

IC 


It  is.  .not  neceflTary  to  give  the  variations  of  the  definite 
times^  asrtbey  ar&  ftnriVied  oDly  by  the  proper  Tariations  of 
the  auxiliaries,  joined  to  the  prefeot  or  perfed  participle. 
.'  In  the  formation  of  thefe  defi^nite  timeS|  the  aiftive  and 
neuter  verbs  are  aUke^  the  paffive  verb  differs  from  the 
active,  only  in  having  the  perfed  participle  inilead  of  the 
present  in  the  imperfeft'  times ;  and  having  the  perfeft  par- 
ticiple '^een  in  the  perfeft  times. 

The  paifive  verb  is  formed-  throtfg^' all  'its  variations  of 
perfon,  number,  time,  and  mode,  by  atf6ing>-flie  .perfect,,  or 
paflive  participle  (both  whjch  aire  the  &me,  and  in  all  regu- 
lar verbs  the  fame  as  the  Indefinite  pafttim^'ai^ve)  to  the 
auxiliary  verb  to  he;  trfrough  all  its' variations  :  as,  I  am  kyed^ 
^Invaslovgiy  LJhaJVhehOiH^  thw  aft  lirued^'titc.\  the  object 
is  placed  before  the  verb,^^rn£T5  in  the  dofflinativ'e  cfafe^  and 
the  agent  folYoMrstbc  v«rb|r[Bq4itf  in  the  objedlive'cafe,  ac- 
conipiianied  with  a  prepofition :  as,  1  am  Iwed  hj  him.  Here 
the  protibilh  ^///i  is  fhe  agent,  aslie  performs  the  action,  viz. 
Mv/,  and  is  placed  in  the  ooje^ive  cafe ;  and  the  perfonal 
pronoun  if  Is  the  objeA^lod'is  placed  firfi,' and  is- in  the 
nominative  cafe* 

The  neuter  verb  is  forqied  ^hrpugh  all  its  variatiops  like 
the  active  v^b ;  but  as.it  does  not  exprefs  any  a6bion  or 
paffion,  butoqiy  si  (lateor  cotitfition  of  being,  it,  confequently, 
'  can  .have  no  object-  to  be  a£ied  upon :  it  therefore  has  only 
^n  agen||  and  that  always. in  tl>e. nominative  cafe :  as,  lam^ 
I  Jlcep,  But  in  fomeinftances  the  neuter  verb  has  a  paflive 
form ;  tlib  is  in  ibme  verbs  wliich  (ignify  a  fort  of  motion, 
or  chang/e  of  place  or  cohditibri ;  as,  /  amrifen^  I  was  fallen^ 
I  ant  comgy  I  was  fdstk.  Thefe  verbs  partake  fomewhat  of 
the  nature  of  the  paffive  verb,  though  they  have  ftill  the 
neuter  fignificatron.  The  auxiliary  <tm,  toa/,  defines  the 
thne  of  the  verb. 

■  The  two. principal  auxiliaries  have  already  been  declined 
througli' all  their  variations.  ^The  auxiliary  to  have^  through 
its  fevcral  variations,  is  placed  only  before  the  j)erfe£t  parii- 

C  a  ciplej 
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ciple ;  toieis  aUb  placed  before  the  prefcnt  and  perfed  par- 
ticiple. Tbe  other  auxiliaries  afe  placed  befpre  the  Tcrb,  or 
aoocher  auxiliary  in  its  original  form* 

The  nature  of  the  other  auxiliaries  (hould  be  juft  tnei^oQed* 
X>0,  paft  time  ^iV,  exprefles  the  a^on,  or  the  time  of  it,  with 
peculiar  force.  It  is  much  ufed  ip  interrogative  and  negative 
feutences*  It  alfo  fupplies  the  place  of  a  verb»  and  renders 
the  repetition  of  it  unqeceffary  \  at,  *^  go  apd  do  tboq  lik^ 
wife."  j|>/  exprefles  penniffion,  but  its  chief  ufe  is  in  forin-: 
ing  the  imperative  mode,  which  it  does, 

ra  fuperior,  S       r  petition, 
ivheo  to<  an  eqOa!,     f  ^y%  perfuafioiu 
(.an  interior,  J       Lcommand. 

The  foj^lilitj  of  performing  an  aftioa  depend^  iippsi  ti^ 

po^yer  of  the  ^gent ;  and  is  exprefled^ 

The  li^efi^  of  perforipihg  an  adion  depends  vpop  a  free- 
dom  from  all  hindrances ;  and  is  exprtfled, 

V/^cn  the  agen^  exprefles  tbe  rtfifmtjm  tf  Idi  §vm  v»U^  t6 
l^rfbcm  an  adion  ;  it  is  exp^^flM, 

>f{±;£./,}'>y'«-"«»«nr{SL 

The  necefiry  of  j  erfom^tng  an  affibn  from  feme  txhfrmfi 
tbligtuion^  vrheth^r  it  be  natural  or  tmrai^  and  what  ve  caO 
Juty;  is  exprefled, 

Some  of  the  auxiliaries  vary  their  Isipon  according  to  tbe 
perfon  with  which  they  are  joined  \  thus  wf/f,  in  tbe  firft'  per* 
fon,  both  (ingular  ar>d  plural,  proniifes  or  threatens ;  in  the 
fecond  and  third  perfons  only  foretels :  /kall^  on  the  contraryY 
in  the  firft  only  foretels;  in  the  fecond  or  third,  promifes, 
ccmmands,  or  threatens.     But  this  rule  rcgacds  explicative 

icntcnces 
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feutencoB ooly ;  for  ininiermgirdTe  fentencei' ^putnUj the 
reverfe takey  place;  thus,.  Ituiii  wnte,  we  ts^  friiifl^  tfief 
Jtsll  write,  yo«  >Mf  wrids;  tbeSer  promifti* comourtiel^  o« 
threaten  :  but,  l/kaUwrim^  wejimtt  wiitcy  tHcfmtf  #fiM^ 
ye  vrill  writer  eipitft  event  only,,  and  Bttifky  fantA  Ttti 
verb  /»  «f//»  qusieadifimnt  word  frocnitheamliu^tafil^ 
jmd  is  formed  regularly:  a%  X  tMii^  fboQ  wSK^lm'^aMdi^ 
mrwilif. 

The  auxiliaries rM(/4  jiovilf^  tMiric^  My,  af/^ib^. annfcil 
in  formtag  the  (ubjvtaBvrt  nrnfet  Tfav  anadfiblJF^aniC^baf 
no  variation.  - 

When  two  or  HMNre  verbs  or  auxilharieBEy  or  iMth^  arar  jatoal 
together,  die  firft  6n]y  of  dieai.ia  vailed  aoeocdia|^tiapcrfMiy 
number,  timc^  and  mode. 

Before  we  proceed  to  irvtgulaf  verfa%  k  mayteneaefifyr 
to  lay  a  lew  woids  coneermngi  wiiat  aftcaUed^  by  fftmwptyit 
riana,  cootraded  verbs. 

Vff^  whkhendinci^  rl,  ^  «i  A^^niforaiingtbepdl 
time  adive,  and  the  parHciple  perftA  at  paffive^  often  ebMttgt 
the  ^or  eJ  (which  all  regular  verb^  end  in,  in  theie  forn») 
into  /•*  9Sj  fitcJkd, /e^  s  fmcktd^  pachf  Jka^ptdf  fm4pi  $ 
mixed^  mhti  s  omitting  alfo  one  of  thedonbieconibuaniai 
dtoeUed^  dwelt ;  frtffid^  preft. 

Some  verbs  that  end  in  te^  bcfides  thecontta^Bon^  diaiiff 
the  ve  into/.*  as,  Uttmm^  hrrfii  Zmiv,  Uft. 

Mbft  contracted  verbs  have  tlie  entire  as  well  as  the  con- 
fre^ed  form;  and  the  eiftire  form  is  always  to  be  preforred 
tothecoutraded;  which  hitter  if  only  a  corruption  of  the 
verb,  and  an  errdr  in  the  rales  of  grammar,  introduced  into 
converfiidon  for  the  fiike  of  a  morc.agreeable  found.  This  is 
the  reafdn  of  the  conti^dion  of  the  verb  of  the  fecond  perfoa 
fingular,  which  was  originally  written  Uwdtft^  twruei^; 
but  is  now  contracted  into  Uvedft^  turnedft*  And  the  third 
perfon,  which  was  formerly  hvetk^  lurneth^  is  now  in  moft 
ftyles  written  /wr/,  turns. 
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It&xxs  uLAi.  Verbs  are  next  tcr  be 'Confidered.  In  all  re- 
goUr  verbf  the  iadefiidtB-  paft  time  a^ve^ .  and  the  fiarticiple 
perfe£t»  or  paffive,  are  formed;  by  adding  to  the  verb  ed^  or 
^only  when  the  verb  ends' in  e.*  as, /wv,  ittmeJ^  lave,  IdvetL. 
Verbs  wluch  vary  from  this  .rule  are  called  irregular  verbs.  . 

Tbe  £ngli(h  language  beiugcompounded  of  the  baxon, 
and  Noeman.Frencby  muft  Decedarily  partake  of  the  nature 
of  both ;  but  the  formation  of  all  our  verbs  is  derived  from 
the  6axon«'  ,  "      -  ' .  r 

All  our.  irn;go!ar .  verbs  are  monafyllables^  except  the 
compounded  ones ;  and  are  generally  the  fame  verbs'  which 


irregular  in  the  Saxon.. 
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There  are  three  clafib;of  irregular  verbs*  The  firft  clafs 
confifts  of  tliofe  verbs  which  are  become  irregular  by  con- 
trillion,  and  either  have  the  pr^fcnt  aiid  pa(l«  time  ■  afiive, 
and  participle  ^rrfe^,  orpaflive^i-aii  exa&ly  alike;  or  elfe 
vary  in  the  formation  of  the  pad  time,  and  participle^  irorn 
dirprefent,  by  ihorteiiing(be^iphthbng^  orchahgiAg  the  ^  at 
the  end  of  the  verb  iat6i..--Tbe  fecond  claft  of  irregular 
verbs  are  thofethat  in  thepiaft  time  .and  participle  end  in  ^A/, 
and  change  the  vowel  or  diphti^ong  of  the  pr^fent  time  into 
^irorMT.  Irregubrs  of»hr?third  clafs  form*  the  pad  time 
by  changing  the  vowt-I  or  diphthong  of  the  prefent;  and 
f^rm  the  participle,  by  addillg'the  termination  «i,  with  gene« 
rally  the  change  oi  the  vc\relt>r  diphthong. 

trregtilar  Verbs  of  the  Ftrjl- Clafs,'  which  hdve  tJItt 
Prefent,  Pajl  Time,  and  Participle  alike. 

Beat,  Jxcai»,  lift%  raad,  flied,  .  .  fplit, 

burft,  hir,  light*,  rent,    .  Hired,  fpread, 

caft,  hurt,  put,  rtd,  (hut,  thruft, 

coft,  knit,  qirit*,  {€fy     '  Hit;  wet*, 

•ut,  Itt,, 


-  »■ 


•  The  verbs  marked  thas  ♦,  throughout  the  three  daflctof  inc- 
gulaf5>  have  tkc  tf guUr  is  weJl  u  tht  irregular  fbim  in  ufe. 

The 
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The  two  firft  have  alfo  hatmw^d  kutH^  in  the  participle ; 
and  thus  theyfom^timo  beiorig'^o  tho  irre^lars  of  the  third 
cla{$.  Tlie  verl^  It^  id  pronounced  flj6rt  in  the  pafi  tinne  and 
participle ;  asy^I  have  lit  the  liaodle ;  but  the  regular  form  is 
preferable-^/i^/^^.*  The  verb  yf<7^  is  elfo  pronoiUKced  .ihy$ 
io  the  pa  ft  time  and  partidple :  ^,  I  have  red^  for  r^^dL 

.  The  follow  ii|g  vary  in  the  {wff^  of  the  pafi  >time  and  pard* 
ciple  from  the prefent :  lead,  led;  fweat^fwec*;  meet,  met; 
bleed,  bied;  brfe^,  bred;  fcrfd,  fed;  fpeed,  f][)^;  bend, bent*; 
lend,  lent ;  renq,  rent ;  feiid, ieqit;  fpend,  fpeilt;  build,  built*: 
geld,  gelt 4  gild,  gilt*;  gird,  .girt;  lof^,.loft  *  The  following 
are  formed*  by  contract ioQti have,  had;:  make,  made;  flee, 
fled ;  (hoe,  (hod.  Atid  fome  change  the  yowtel  alfc^ :  as,  fell| 
fold  ;  tell,  told ;  clothe,  clad*^ ;  ftand,  flood ; .  dare,  djar& 


Irregular  Verbs  of  the  Second  Clafs. 


Bring, 

buy, 

catch, 

fight, 

teach, 

think, 

feek, 

w.ork. 


brpught. 

bought* 

caught* 

fought. 

taught. 

thought. 

fought, 

wrought. 


It 


Irregular  Verbs  qfjke  Third  Clafs. 


,   -:;PfefentTimc. 
m  change^  ioto^.  Fall, 
M  into  0.   .'^  .■      awake, 

rforfake, 
«  into  «•.         i  (hake, 

,-.-".  r..ltake, 
atv  mto^?^^,..-»  draw, 
^  into  xw.,f,  .r>  flay, 
/  into  a  (fff,     >  get, 

-  *.oi '  liflp» 
/  ^^t    .)  nirlr, 
.  •—,•  fweil, 

{carl 
bear, 
break, 


I^Tirac. 

iell, 
a\%f>ke, 
fctfibok, 
ihodk, 
took, 
d«*w, 
(1^^»       ' 
.giitiorgoty 
jtiidijed), 
Xflwiled;,    ,.. 

ate^i  /'« 

,  bar©  or  b(vc^ 


.'»•« 


,  ..  „' 


Participle, 
fallen. 
(atcaVed), 
forfuken. 
fliaken. 
taketu 
drawn, 
(lain, 
gotten, 
hoi  pen* 
inolten* 
fivoUen. 
eaten. 
borne. 


bcake  or  broke* ■  broken. 


\  14. 


♦. « 


cleave 


»4 
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PiftfeBlTlQMa 

xleavcy 

iWear, 
tctr, 

fhcMTf 

'deal, 

weave, 

{creep, 
firtne, 
icetbe^ 

{bite, 
cbide^ 
hide, 
Aide, 
[alMde, 
dimby 
•driven 
ride, 
jrife, 

^longintooJS;-;^ 


€t  into  ou 
i  long  into 


4  long  into  «• 

ffhortintotf. 

i  (hort  info  «• 
iV  into  ^« 
#  into  e. 
9  into  /. 
•0  into  o» 

•Of  into  fw. 


p  into  fv. 
3 


Pill  Time.  Pferdciple. 
daire  or  clove*,  cloven  or  deft. 
0)Ake  or  fpoke,   fipoken.  . 
fware  or  fwore,   (worn, 

tare  br  tore^  torn, 
ware  or  wore^      worn. 

hove%  bovcn*. 

Iborti  Ihom. 

Aole,  Aolen  or  flolo» 

trader  troddciu 

wove^  woven* 

cpope%  Crept** 

froze,  froceo* 

fod,  (bddeii* 

iacf,  .  &€tL 

bit,  . '      bitten, 

chidy  chidden* 

hid,  hidden. 

Hid,  ilidden. 

abode,  mjfinfJc^* 

clomb,  fcnnibed). 

drove,  driven, 

rode,  ridden, 

rofe,  rifen. 

Ihone*,  l(hincd)« 

ihrove,  •  fliriven* 

fmote,  fmitten* 

ftrode,  ftridden. 

ftrove*,  flriven. 

throve,  thriven, 

wrote,  written, 

ftrock,  firocken  or  AridECd. 

bttfe,  bidden. 

«are^  given* 

lat,  Stten. 

ft»t,  fpitten. 

dug*,  C^igp^)- 

lay,  fienorbdo. 

heU,  holden. 

did,  iout^fimmihat. 

cho6^  chote. 

Mewy  blonm. 

crew,  (crowed). 

Kf  grown. 

\  known* 

direw,  thrown, 

U  flown. 

Tbc 
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as 


The  (oUowiog  verbs  faaire  the  participle  now  formed^  with- 
out the  tcrmiiiation  m;  except  two  of  tbef%  viz.  dtimkeu 
and  boMnd€Mi  though  tins  was  undoubtedly  their  oH^^al 
form*  f 


/  fhort  into 
4E  or  «• 


2  bng  into  nr. 

c  into  it. 
10  intof* 
i  into  «• 
#  into  a. 
»  into  0. 
/  into  <• 


Prcfimt  Time. 

^Bfgin^ 
chng, 
dfinky 
fliagp    . 
ring, 
fhridl:, 
fiingi  . 
fink, 

'  fUnk, 
Mn, 

&• 

ftink» 
ftring, 
Iwim, 
fwing, 

bind, 

find, 

grind, 

wind, 

hang, 

flioot^ 

flick, 

come, 

mh, 

win, 


Pftt  time.  ?utic^»lc« 

tieg^n,  be^n. 

clang  or  clung,      clnnig. 
dnin^  drunk  or  dmnknil^ 

flung,  flung, 

rang  or  rung,  rung, 
ihrtuik  or  flirunk,  fKrunk. 
fangorfunsf,  fiiiigk' 
fankorfunK,  jTufli. 
flang  or  flung,  ilun& 
flun%  ■  flunk* 

{pan  or  fpan,  fpun. 

fprang  or  fprung,   fprungt 


ftunft 
flank  or  flunk, 
ftrung, 

fwam  or  fwunif 
fwudg, 
wruno, 
bound, 
found, 
ground^ 
.  wotini),' 
hting* 
flidk^ 
fluck, 
caAie^ 
ran^ 
wob> 


flude. 
fluoi* 
flning. 
fwunk 
fwun^ 
wrung* 
bound  or  DOunden» 
found, 
ground. 
Wound. 
hung*k 

fluck. 
come. 


run. 
won* 


»■». 


The  following  are  irregular  iti  the  participle  only ;  and 
even  then  they  do  not  change  the  vowd  x 

Lade,  (laded),       ^  laden, 

rive,  (Hvedj,  riven;  ' 

ihatt,  (fliaved}^  flmveh* 

flwWL  (ibowqdjy.  fliowo.    : 

wreatbi  ^wreathed),  Wreatben. 

writhe^  (writhed), 


lerithen. 


Th«  fellowiQg  aUb  art  irregular  in  the  pardciple  onlj^, 
wkkh  they  form  in  the  fame  manner: 

VoL.L  B  Bake, 
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Bike,         hew,  owe,  (hew,        ftrew  or  ftrow, 

fold,  load,  iaw,  fow,  waih, 

ffVfCf        mow,         (bape,        (haw,        wax« 

Tlicfe  have  alfo^he  regular  as  well  at  the  irregular  form  $ 
ftud  the  regutdr  form  ihould  always  be  preferred. 

Befidesthe  irregular  verbs,  there- are  alfo  others  called  de- 
litdive  vertu;.  which  are  not  only  irregular ^in  their  forms, 
but  alfo  wanting  in  fome  of  tbeir  forms ;  fome  have  no 
pafi  time,  fome  no  participle,  and  others  ncidier. 

Moil  of  (he  auxiliary  verbs  are  of  this  clafs. 


Prelent  Time. 

HftTimc 

Futiciple. 

Am, 

was. 

been. 

can. 

could. 

■«»  partici^. 

K^ 

went, 

gone. 

may, 

uuglit. 

m  particijkle. 

mu(^. 

M^A 

m  pmticiple. 

quoth, 
(ball. 

quoth, . 
fhould. 

99/^rtiClJkU* 

m  pmrticijlie* 

wect,  wit,  or  wot, 

woe. 

99  p€trficiJkU. 

will. 

would. 

m  participle. 

wis, 

wift, 

m  pMrticipU. 

The  whole  number  of  verbs  in  the  Euglidi  language, 
regular  and  irregular,  iimple  and  compounded,  taken  toge* 
tlier,  an)ouBt  to  about  4300 :  whereof  fifty-two  are  irregulars 
of  the  firft  chfs,  eight  irregubrs  of  the  fecond  cbfs,  and 
707  irregulars  of  the  third  dafs;  which,  with  the  ten  defec- 
tive verlff,  make  177:  all  the  reft  are  regular  verbs,  and 
have  the  paft  time  aAive,  and  participle  perfect  or  jnifive^ 
formed  alike,  aud  ending  in  d  or  ed^  as  was  before  ob- 
ferved.  Of  the  irregular  verbs  there  are  not  (b  many  al 
100,  which  hav£  different  forms  for  the  paft  time  aftive,  and 
the  participle.  This  has  given  bccafion  to  introduce' t  great 
corrup!ion,.  by  confounding  the  diffrrent  forms  of  tbe  paft 
time  and  participle  with  eadb  other,  in  irreguhir  verba. 
Thus,  the  participle  is  (bmetimes  ufed  for  tbe  paft  time: 
as,  he  run^  for  he  nm ;  ^  ^iwi,  for  he  drank  :  but  the  paft 
t^me  is  very  frcqitently  nfed  {nfieid  of  the  participle:  as, 
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I  have  r^de^  for  I  ktmeriJden;  I  have  Jat^  for  >$//;« ;  I  kavp 
X^j  lor  gotfem.  This  error  is  frequently  committed  by  our 
beft  writers^  and  the  vulgar  tranllation  of  the  Old  and  New 
Teftament,  which  is  the  beft  ifauidanl  of  the  EogUfli  grammar, 
is  not  free  from  this  iauk :  JkeUh  there  often  uied  hriUden ; 
aj  (bmetimes  for  hiJdeni,  and  hid  ku  hUidm;  and  htgQt  is 
twice  ufed  for  hegoaea.  This  error  is,  however,  an  enoonous 
iblecifin;  and  the  inipiopcicty  4>f  it  will  appqur  by  the  abi^ 
of  fome  verbs  which  han^ oot  beeu  b  corrupted;  as,  I  have 
Jkwy  for  i  have  ^«i^..Uav/e.  did^  iotl  lurtdm;  I  have 
wmtf  for  I  have^mv;..  which  are  not  a  whit  more  ungcrfn- 
matical  than  any  other  verbs  which  have  the  pad  time,  in^ 
ilead  of  the  participle,  after  the  auxiliary  A^tw., 

In  the  formation  of  the  present  participle,  it  b  to  be 
obTenred^  ihat  if  tlic  verb  end.  in  a  Angle  coaf^naat,  follow- 
ing a  (ingle  vowel,  and.  accented  on  the  laft  {ylldblc,  if  it 
conHils  of  mone  than  one.  iylUble,  it  doubles  the  laft  confo* 
nant  in  forming  the  pcefent. participle  2  alfoinevery^^otiier 
form  of  the  verb  in  which  a  fylhibleis  added :  as,  r»/,  cuttimg^ 
regret^  regretting^  regretteth^  regretted.  Vtih^  which  end  in  e 
omit  the  e  in  the  pre&nt  participle :  as,  iacreafi^  iacreafing: 
all  other  verbs  foum  the  pcefent  participle  by  barely  adding 
iMg  to  the  verb  ia  its  original  form :  as,  /jurv,  turning. 

The  ADVERB,  as  its  name  imports,  is  added  to  the  verb, 
and  alfo  to  the  adjoftivt^  to  .cxpids  fome  nuxljfiaition^  or 
other  drcumftance  of  the  a&ion  exprefled  by  the  verb,  or 
the  quality  exprefled  by  the  adjofifcive;  as,  the  time,  he  reads, 
«ra; ;-— dilbnce,  the  countries  lie  wi^  i^kor/ ;-— rebtion, 
ffaey  are  ckfdy  united  ;«*-qulintity,  an  exceediMg^  high  moun« 
tain  ;•— quality,  tolive  yMrr^; — comparifon,  they  are  much 
«Zti^ j*— doubt,  poffihly^  perM^fSi^aim^n^  jeSf  certainly; 
—--negation,  «o ;—denK>nfi ration,  evidently; — ^interrogation, 
/(ofu,  u*A«/ ;— -roanner>  wf/A  ills-border^  r/^«/cr^  ;-^place, 
here^  there  /—-motion,  Jhw^  Jkjoifu 

The  adverb  in  Englifii  has  no  variation,  except  a  few, 
wluch  have  the  degtves  of  comparifon ;  and  in  thefe  the 
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degrers  of  comparif<m  flioukl  he  formed  bj  the  words  mcrr 
atxi  wn/i  :  2U,  r(^,  mmv  rig^ff  iff/f  right ;  and  not '  by  the 
terminations  tr  and  ^,  like  adjc^ives:  as,  ri^^  fi^er^ 
figkttft :  though  the  befi  writers  6S  the  feventeeiith  cencciry 
hare  frequently  fallen  into  this  error. 

SomeadveiiK,  which  are  derived  from  irregnlar  adje^ves, 
trt  alfo  irregiilar  in  their  degrees  of  comparifevi ;  as  the 
adverb  weU  (which  is  derived  £rwD  Ae  adje^dve  g0^)y  and 
\a&  Better  and  ^in  the  companHve  and  fuperiative -degrees. 
An  adverb  Is  IbmetimesjoiilM  to- another  adveri),  to  qBa« 
lify  or  enforce  itsmeahing^  as^  ^ery  weH^  muck  to9  largo. 

PREPOSITIONS  are  pboed  between  words,  to  oooneft 
them  together,  and  to  Aiew  the  relation  between  them. 

Prepolitions  originially  denote  the  relation  of  place,  but  are 
now  ufed  to  denote  other  relations:  as,  iv,  wtk^  fkrmgi^ 
foTy  frtm^  hy^mtt^  unJer^  to^  ff^  •twr,  &c.  Qfh»  the  fame 
'  meaning  with  /hm  :  learn  y  me,  that  is^  /mm  me :  Jhr 
fignrifies  in  the  place  <»r  ftead  of- another.  AW  the  others 
evidently  convey  the  idea  of  pUtce,  aoconiiag  to  the  genenl 
m^sning  of  the  'wt>rd9. 

Prepofitions  ate  fometimes  placed  before  veiiw,  and  joined 

to  thrm  fo  as  to  form  but  one  word ;  in  which  cafe  they 

always  aher  the  fenfe  of  the  verb :  as,  to  /hmsf,  Signifies  a 

'  pitfture — to'  underftand^  intends  comprehenfion  :  aftb,  4^  go^ 

'to  outgo;  to  look^  to  overMn    Sometlmjes  they  follow  the 

verb,  and  are  not  joined  to  it ;  when  they  no  lefs  alter  die 

•  mcsnhig  of  the  verb :  as,  io  ^tw,  to  give,  up  ;  tocmft^  to  c^ 

'  aff^  to  cafi  iiaum^  &C. 

Tbeprepclition  oa  is  fometimes  -converted  into  an  ^r,  and 
that  chiefly  before  the  prefent  participle :  as,  a  wulkiKg^  a 
goingj  &c.  which  are  evidently  derived  from  the  phrtfes, 
'  I  was  on  walking,  I  was  on  going ;  tliat  is,  employed  mi  that 
aflion.  Alfo,  twelves  dock,  as  it  is  commonly  pconounoedt 
but  written  twelve  o'c1oc)l,  was  originally,  twelve  m  the 
clock. 

COV- 
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CONJUNCTIONS  are  ufcd  to  conncft  fcntcnccs  toge- 
ther ;  fo  as  from  two  or  more  (imple  fentences  to  form  one, 
which  is  called  a  compound  fentence.  * 

What  a  fimple  fentence  is  hits  ^Men*(hewn  in  page  i2.  A 
compound  fentence  is  formed  of  two  or  more  fuch  Hmple 
ientences :  as,  '*  John  amd  Thomas  love  their  book,  ^t 
Edward  is  a  dunce.*'  This  is  a  compound  fentence,  forqied 
by  uniting  the  thiipe  following  fioiple  fentences  together,  'by 
the  conj unions  and  zx^buts  John  loves  his  book ;  Thomas 
loves  his  book ;  Edward  is  a  dunce. 

Conjun^ions  are  principally  (fivided  info  copulative  Qon- 
jun6^ionS|  and  dbjun£tive  conjunftibns.  They  bpth  iferve  to 
conned  the  fentence ;  but  the  disjundive  conjun<^ion  ex- 
preiles  an  oppofition  in  the  fenle^  as  has  been  feen  by  the 
conjunction  hut>  Alfo  thr  .copjun^ioiu  or^  thatty  exceft^ 
unlefs^  although  (though),  jf£f,  n/g^ferthele/s^  &c«  are  disjunc- 
tives. 

IN^TERJECTIONS,  though  reckoned  one  of  the  parts  of 
fpeech,  are  only  a  kind  of  natunl  founds,  thi:own  into  a 
fentence  by  the  fpeaker,  as  the  refult  of  his  feeling,  and  to 
exprels  his  own  affections:  as,  0/  alas!  ^c. 

When  tbe  interjection  O  is  placed  before  a  fubAantive,  it 
ibews  that  an  addrefs  is  made  to  that  particular  perfon  of 
thing  of  which  the  fubfiantiveis  the  name;  and  the  fubflanr 
live  isi  in  what  io  Latin  is  caUed,  the  vocative  cafe. 


SECT 
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SECT.      IV. 
OP   fiYXTAX. 

Syktax  :s  ir-.t  right  ordering  sr.d  framing  of  vords,  :n 
wder  to  form  fcnteiiccs  with  grammadcal  proprienr.  And 
for  tikis  purpofc,  -usiras  a^e  fald  t^  ZT-^^  *^  ^g^^  ^'f^  <»'*^"'-' 

Whxn  a  word  gcvcrns  anofhcr,  i:  cauurs  that  particular 
word  which  it  governs,  to  be  lu  fuch  a  particular  number, 
griider,  cafe,  perfon,  time,  or  mode. 

When  a  word  agrees  with  another,  it  is  in  that  particular 

mode,  nuniber,  cafe.  Sec*  which  is  required  by  the  word  that 

governs  it.   Thus :  "  And  ihe  (hall  bring  forth  a  Son,  and 

thou  (lialt  call  his  name  Jefus ;  for  be  fliall  iave  his  people 

from  their  fins.'* — Matt.  i.  21.     In  thb  fentence  Jie  is  a. 

pronoun  of  the  third  perfon,  fingular,  feminioe  gender,  and 

ought  to  agree  with  the  fubjed  foregoing,  namely,  the  Virgin 

Mary ;— ^a//  3r/>r^,  the  future  time  of  the  a6iive  verb  In'/^ 

(referring  to  the  time  of  the  birth  of  the  child),  the  tliird 

perfon,  finguUr  number,  to  agree  with  the  pronoun  jir,  and 

indicative  mode,  as  it  fimply  declares  the  event  -^-^firtk^  a 

prepofition  added  to  the  verb  brings  and  which  alters  Hs 

meaning  from  brings  to  bring  forth^  which  iignifies  to  bear  or 

produce ;>-«,  the  indefinite  article; — Smi^  noun  fubfhintive, 

fingular  number,  ma  feu  line  gender,  obje^ive  cafe ;— ^nf//,  a 

corijun^iou  copulative,  coniie6ting  the  following  and  fore* 

going  fentences  together  ; — thcu^  the  pronoun  of  the  fecond 

perfon,  fingular,  and  agent  of  this  fen tencc  j-*-:^^// ra//,  the 

future  time  of  the  artive  verb  call^  fecond  perfon,  fingular, 

^cii^S  governed  by  thw^  indicative  mode,  as  it  only  fbretels 

or  declares  lt:e  name  of  the  child,  but  does  not  command  it ; 

—-A//,  a  pofTeflive  pronoun,  third  perfon,  fingular,  mafculine 

leader,  governed  by  the  noun  S^m ; — name^  a  fubfbintivc 

cemmon, 
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Gommon,  and  the  obje£t  of  the  ientecfce ; — Jtf*s^  a  fubftaiitive 
proper,  mafcuUne  gendcTi  agreeing  with  the  noim  ^oni  and 
nominative  cafe  ;-^^«  a  c6pu!ativtf  coDJuiiftion ;— ^f  a  pro* 
noun,  third  perfon,  fingular)  mafculine  gender,  nominative 
cafe,  being  a  fubditute  for  the  noun  Jefns^  and  governed-  by 
it,  and  the  agent  of  this  fentenc^  x-^all  fave^  the  future  time 
of  the  active  verb  (agreeing  in-  time  with  the  other  verbs  ii\ 
the  fentence^' which  tfre  alt  future);  third  perfon,  fingular, 
governed  by  the  proiioun^^,  indicative  mode; — ^i,  a  poflef- 
five  pronoun ; — feopU^  a  plural  noun,  neuter  gender^  ob« 
jedive  cafe  i—from^  a  pre{k>fition,  (hewing  tbe  relation  be« 
tween  the  nouns  pevfiie  and  ^fH  f^^^kdr^  a  poileffive  prono- 
minal adje^ve,  and  as  fuch  joined  to  the  plural  noun  /xr/, 
obje<ftive  cafe. 

Sentences  are  either  (imple  or  compounded. 

A  fimple  fentence  hath  but  one  fubje^,  or  agent,  and  one 
verb  in  the  indicative,  imperative,  or  fubjun^ive-  mode ;  and 
confifts  of  three  parts^  if  the  verb  beadtve;  the  agent,  the 
attribute,  and  the  object :  as  wasfeen  page  is. 

A  compound  fentence  confifts  of  two  or  more  fimple  feti* 
fences  united  together  by  the  aid  of  conjundion^  as  hath 
Wen  (hewn  before :  or  by  relatives,  as  will  be  fees  hereafter. 

As  language  and  flyle  is  only  an  aflemblago  of  fentences, 
too  nluch  attention  can  hardly  he  bellowed  upon  theirconftruc* 
tion.  We  will  therefore  take  a  view  of  the  rules  of  £ngli(h 
Syntax,  as  they  regard  the  frverat  parts  of  fpeecU  refpe&ively. 

Tiie  AtTicLB,  as  hath  been  feen,.  if  definite,  is  placed 
l>efbre  both  the  fingular  and  plural  noun :  as,  ti<  man^  ihi 
men:  the  indefinite  article  a  is  placed  before  the  fingulac 
noun  only :  as,  a  man. 

The  SuBSTANTivR  goverm  both  the  pronoun  and  the 
verb :  for  if  the  fubftantive  be  plural,  it  requires  both  the 
pronoun  >aind  verb  to  be  plural  alfo ;  and  if  fingular,  they 
muft  alfo  be  fioguW  i  as^  ^-  nottiing  ha^  fo  much  ex|X)fed 
mem  of  learning  to  contempt  and  ridicule,  as  Me'/r  igooeance 
of  Mivgs  yftnchsre  knouo  to  all  but  ticm/fivesJ'^rr- J phnion's 

'    ^      •'  Rambler. 
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j(s-EMer.  Emnple  of  iie  fing^:  *^  Seneca  fpeaki  in  the 
zscnni  and  geautiie  languge  of  a  laan  of  honour,  when  he 
Mtimres^  ifaat  were  tbere  oo  God  to  fee  or  punifti  vice,  he 
vwfl^mx  cooxiut  k.** — Gnardniw 

TSere  are  fame  nouos  caUcd  tk99n%  of  multitude,  which 
i^ra^  mMT,  and  bare  tbe  fireiiouii  and  verb  agreeing  with 
ibem,  either  in  tbe  fii^ukr  or  plunl  number  ;  but  if  they 
coarejr  a  phiftl  idea,  the  verb  and  proaoun  IhoukI  be  plural 
ITaewbe ;  if  tfaev  convey  afiagidar  idea^  the  verb  and  pronoun 
itrauid  be  finguiar  ;  as,  "  the  e^tmify  of  the  wicked  iwtv  en- 
cki!«:d  me*' — ^Pbfan  aaui.  16.  inftead  of  hatk  cndo&d  me» 
^  My  pewfk  is  feolifli'*— Jer.  ir.  31.  inflead  of  are  fmli/k. 

Two  or  more  fingnlnr  nouns,  joined  bj  copulative  con*- 
jurctxoii!^  have  the  verbs,  nouns,  and  pronouns  agrering 
wi:h  them  in  the  plural  number:  as,  ^  Shakefpcare  and 
>liiron  ^-ere  the  OBoft  eminent  peeis  of  the  Englifii  nation," 

fiiK  Iba^etimes  the  verb  follows  in  the  fingubr  number^ 
and  rrfcrrs  to  each  of  the  precec&ig  nouns  taken  feparately  > 
as,  *^  ya'..U  and  falt^  and  a  maft  ff  inm  is  eafier  to  bear  than 
a  man  without  underfianding." 

Ninins  of  number,  wdgbl,  and  oneaTuit^  are  often  ufed  ia 
the  fipgular  fbrm,  when  they  are  joined  to  numeral  adjeAives  1 
though  thev  denote  plurality :  as,  an  hundred  tkesfimd^  in- 
ftead of  ihttofarndsi  an  hunditd^Htai/ weight;  (ix/mT;  ftMty 

NcuiK,  whether  of  die  mafculine,  feminine^  or  neuter 
gender,  always  govern  the  £une  gender  in  the  pronbun :  as, 
^'  I  hare  a  friemdy  ttd«»  becattfe  ht  knows  his  .o#n  fidelity 
and  ufefulnefs,  is  never  willing  10  fink  into  a  oomplnion." 
^'  I  have  a  vsift^  whofe  beauty  firft  feduced  me,  and  whofe 
« it  confirmed  htr  conqueft/'^ohnfon's  Rambirr. 

£very  noun  in  the  nominadve  cafebdoDgs  toibme.v^rb^ 
either  exprefled  or  underfiood,  except  the  cafe  abfolote,  as 
will  be  feea  hereafter;  and  when  an  addreis  b  nnade  ta  a 
perfon,  called  the  vocative  cafe.  Thus  in  the  anfwer  to  thii 
cjiieilion.  Who  conquered  the  PerfiansP-^^Osntadb-;  that 
1%  ^\trMXi^fLX  cwquered  them. 

3  Every 
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Every  noun  in  the  pofieffire  cafe  has  alfa  fomc  noun  be* 
longing  to  it :  as,  Su  Paul's  that  is,  St«  Paul's  Cathedral  t 

fl 

St«  James's^  Suj9tnti*s  Palace, 

The  noun  has  no  different  farm  in  Englxlh  for  the  ob* 
jedive  cafe,  though  this  cafe  be  founded  in  nature  and  grajn* 

mar :  as,  *\ioo]ts  can  never  teach  the  ufe  of  hc^ks.^ 

• 

The  PxoNouK,  being  a  fubfiiture  for  the  noun,  mull 
confequently  have  the  iame  natarei  with  regafd  tptbego* 
vemmeht  and  agreemem  of  nouns  and  verbs. 

When  two  or  more  pronouns  of  the  finguiar  number  are 
joined  together,  to  maKe  the  plural  pronoun  agree  with  them 
in  perifon,  the  fecond  perlbn  is  preferred  before  tlie  tlurd^  and 
the  firil  perfon  before  both :  as,  he  and  you  did  as  jwn  were 
commanded ;  /,  thou,  and  ie  Joft  our  characters  bv  it. 
'  The  neuter  pronoun  //  is  employed  in  a  threefold  ien&  a 
-^firft,  it  exprefTes  the.  fubje^  of  any  difcourfe :  aS|  it  £o 
hiippentd ;  who  is  //  ^— fecondly,  the  fiate  of  any  perfon  or 
thing:  as,  how  is  //  with  you  ? — thirdly,  the  thing  that  is  the 
caufe  of  any  event :  as,  ii  was  I  that  did  it ;  i^  is  thefc  that 
corrupt  the  mind. 

TaoNOMiN  A  L  Ad  jicTiTES  have  fome  fubilantive  belot^-  • 
ing  to  them,  either  exprefled  or  underilood. 

The  definitives  iiisy  that^  in  the  plural  thf/e^  tieft^  mufl" 
always  agree  with  their  fubftantivc  in  number:  thus,  **  9y 
dut  means  thou  (halt  have  no  portion  on  thi^  fide  the  river.*' 
Eira,  iv,  x6.  ••  1  have  wept  not  this  forty  years,**  It  (houki 
be  /l^  means;  thefe  forty  years.  Agab,  ^ They  are  thefe 
hind  of  gods  which  Horace  mentions  in  his  allegorical  vcf* 
feL"— Addifon's  Dialogues,  ii.on  Medals.  Here  it  (hould 
be  thejtiinds^  or  this  kind. 

The  relatives  who^  whichf  that^  have  no  variation  of  gen- 
der, and  therefore  mud  agree  with  their  antecedent  in  this 

,1  ■  ■ 

refptfV.  For  every  relative  mud  have  a  fiouo  or  pronoun,  to 
which  it  refers,  either  exprefTed  or  underftood;  which  it 
therefore  called  iu  antecedent :  as,  '*  Who  Seals  my  purfe, 
fteals  rra(h."— Shakefpeare.  That  is,  the  man  who  deals  my 
purfe,  deals  trad). 
Vol..  I.  E  m. 
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/f  av  is  applied  to  perfons  only,  and  is  either  mafculioe  or 
femlninr ;  'smzck  is  now  applied  to  things  only,  and  irrational 
ani:nais;  fAai  is  ufed  both  for  perfons  and  things,  but  it- 
fiiould  be  confined  to  the  latter,  particularly  in  the  fojemil 
(I vie ;  'sjlat  (lands  for  both  the  relative  and  the  antecedents 
As,  this  is  TtjAai  was  fpoken  of  before ;  that  is,  the  thing  'cokick 
was  fpokeo  of  before. 

The  relative  is  the  nominative  cafe  of  the  verb,  when  no 

m 

Other  DomiDative  comes  between  it  and  the  verb;  but  if 
another  nominadve  comes  between  it  and  the  verb,  the  rela« 
tive  is  governed  according  to  the  fenfe  of  the  fentencc ,  as, 
^  the  God  wU  made  me,  tokofi  I  am,  and  wkom  I  oaght  to 
ierve.*'  lo  the  difiieient  members  of  thb  fenteuce,  the  rela- 
tive in  ufed  in  a  diffiereoi  fenfe ;  in  the  firft  member  it  ftandt 
for  the  nominative  cafe  of  the  verb,  having  no  other  nomi- 
native cafe  between  it  and  the  verb ;  in  the  fecond  member 
it  Hands  for  the  poileffive  cafe;  in  the  third  member  it  repre- 
fents  the  objeA^ 

Eveiy  relative  b  of  the  fame  peribn  with  the  antecedent  to 
which  it  refers,  and  the  verb  muft  therefore  agree  with  it:  as, 
*  /  that  (who)  fpeak  unto  thee  am  Ir.*'  John,  iv.  ai.  **  Thou 
ihai  (who)  dwelled  betwen  the  Chenibims."    Pfidm  Ixxx.  x. 

The  relative  is  often  omitted,  and  underflood,  without 
being  expreiTcd ;  as,  ^  the  God  I  ferve  f  that  is,  the  God 
vjhom  I  fcrve.  The  relative  (fiould  feldom  be  omitted  even  in 
the  fiEimiiiar  ftyle,  and  never  in  the  ferious  and  folemn  ifyles. 

The  proper  ufe  of  the  relative  confifts  in  the  property  of 
prefcnt'og  the  antecedent  to  the  mind  of  the  hearer  or  reader, 
without  any  ambiguity. 

The  diflributive  pronominal  adjectives  eack,  nvp^,  either^ 
always  ag:ee  with  the  nouns,  pronouns,  and  verbs  in  the  An- 
gular number  only:  as,  **  The  king  of  Ifrael,  and  Jeboiaphat 
the  king  of  Judah,  Jai  each  (king)  on  his  tlirone,  iiaving 
(both)  put  on  their  robes." — i  Kings,  xxii.  lo.  •*  Evtty  me 
§uvht  to  cherifli  and  encourage  in  himfclf  this  modefiy  and 
aifuraiice  I  have  here  n;entiontd/'--S|)caalor.    Each  figm- 

fies 
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fies  hoik  taken  difUnfUy  or  feparately ;  cither  fignifies  onlj  tit 
mu  or  tAc  cther^  taken.  disjunAively. 

The  Adjectivb,  having  no  variation  of  number  or  gen* 
dcr,  muft  agree  with  its  fubflantive. 

The  adjedive  is  always  placed  immediately  before  the 
noun  :  as,  a  g9od  man ;  except  in  the  following  inftances : 
firfi  when  fomethiog  depends  upon  the  adjeftive :  as,  ^'  feed 
me  with  food  cwvenieni  for  me."  Here  the  relative  and  the 
verb  are  underftood :  as,  food  that  is  convenient. — Secondly, 
when  the  adjedtiye  is  emphaticalc  as,  George  the  Third; 
St.  John  the  Divine. — Thirdly,  when  the  verb  /•  he^  or  any 
auxiliary  belonging  to  it,  is  placed  between  the  adjc^iive  and 
the  noun :  as,  *^  How  heautifnl  are  the  tabernacles  of  the 
X-ord  of  Hofts !"  hapfy  fiall  he  be. — ^Fourthly,  when  two  or 
inore  adjectives  belong  to  the  ianie  noun :  as,  ^  a  general. 
krave  zwdjkilful,** 

The  article  is  placed  moftly  before  the  adjefiive,  except 
the  adje^ives  «//,  fiuh^  and  many :  as,  all  the  men ;  fuch  a 
man;  many  a  man.  Or  when  an  adjeftive  is  joined  to  the 
^verbs  /o^  at,  hew  :  aSp  not  /o  lar^e  a  concern ;  as  good  a 
oian ;  how  fine  a  (ight  is  this } 

Every  adje£^ivc  has  fom^  fabflantive  belonging  to  it,  either 
cxprefTed  or  underfiood ;  as,  **  the  twelve j**  for  the  twelve 
apofiles. 

Sometimes  the  adje^ive  b  ufed  as  a  fubftantive,  and  has 
an  adjective  joined  to  it:  as,  the  greatefi  ewl^  the  chief  good. 
At  other  times  the  fubfbmtive  becomes  an  a^ljeAive,  and  has 
a  fubftantive  added  to  it,  and  linked  to  it  by  a  mark  of  con- 
junflion :  as,  animahfood^  milk-diet* 

The  Verq,  or  attribute  of  a  fcntence,  always  agrees  with 
the  agent  or  nominative  cafe. 

For  every  verb,  except  the  participle  or  the  infinitive  modti 
kath  a  nominative  cafe  belonging  to  it,  either  expreffed  or 
iinderftood :  as,  "  awake^  arife^  or  he  for  ever  fellen  ;*'  that 
%f  awake  ye^  ari/e  jCy  &c.  And  when  the  verb  is  a6live^  it 
l;ttih,  moreover,  an  objeflive  cafe :  as,  *^  God  made  manJ* 
y  T^^  nominative  cafe  in  JEnglifh  is  placed  before  the 

E  a  verb, 
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verb,  and  the  obje£tive  cafe  after  the  verb:  except,  firfl, 
when  tlie  agent  or  object;  is  expreffed  by  a  pronoun,  in  which 
cafe  they  are  often  reverfcd  in  their  order:  as,  **  fTiom  ye 
ignorantly  'o^or/hipy  him  declare  /unto  you." — Secondly,  when 
the  verb  is  neuter,  the  nominative  cafe  is  fometimes  placed 
after  it :  as,  •*  prefently  entered  the  /raj*/.'*— Thirdly,  when 
the  adrerb  thi:re  is  connei^ed  with  the  neuter  verb:    as, 
*'  ikcre  was  a  man  in  the  land  of  Uz."  Job,  i.  i. — Fourthly, 
when  the  relatives  are  ufed,  though  in  the  objeAive  cafe, 
they  are  always  placed  before  the  verb,  as  are  alfo  their 
compounds,   vfhoevcr^   wkickever^  &c.  as,  **  v^homfiiver  you 
choo/ei'*  '*  this  is  he  ''j:kom  you  y^fi,**— Fifthly,  when  a  fcn- 
tence  is  interrogative,  or  when  a  queftion  b  afked,  the  nomi- 
native follows  the  principal  verb,  or  the  auxiliary :  v^kveji 
thou  me  ?  or  dofl  thou  love  me  ? — Sixthly,  when  the  impen* 
tive  mode  is  employed,  or  when  any  thing  is  commanded  or 
requefted  to  be  done,  the  nominative  cafe  follows  tiie  verb 
or  auxiliary:  as,  come  thou  here,  or  d9  tham  come  here;  or 
the  auxiliary  let  with  the  obje&ive  cafe  is  ufed :  as,  let  me  go ; 
let  us  be  gone. — Seventhly,   when  the  conjun6tions  ^  or 
though^  are' omitted,  the  nominative  cafe  fometimes  foHowi 
the  auxiliary  or  the  verb,  and  the  verb  is  in  the  fubjunftiTe 
mode:  as,  ^ had  he  done  this  he  had  been  right;"  *^fing 
Jke  ever  fo  fweetlv." 

The  neuter  verb  expreffing  no  action,  but  only  a  fbte  or 
condition  of  being,  it  conftqueiitly  can  have  no  objective  cafe 
expreffmg  the  object  of  an  a^ion.  Whenever  a  noun  follows 
a  neuter  verb,  it  either  exprcfles  the  fame  idea  with  the  verb, 
or  fome  circumdance  of  the  verb:  a  prepoGtion  being  un- 
derdotxi :  as,  to  fight  a  duel ;  to  ride  a  mile ;  that  is,  the  (pace 
of  a  mile. 

When  the  pronoun  follows  the  neuter  verb/o  he^  it  (hould 
always  be  in  the  nominative  cafe :  as,  xiiuas  /;  xt^aske* 
Except  the  verb  be  in  the  infinitive  mode;  as,  it  was  thought 
to  be  him.  Thus,  *•  H^om  fav  ve  that  I  ««" — Matt,  xiv,  is 
improper ;  it  ought  to  be,  nvko  fay  ye,  &c. 

When  a  verb  immediately  follows  another  verb,  the  lafi 

verb 
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Terb  fhould  be  in  the  infinitive  mode :  as,  boys  love  tajilny  i 
but  the  following  verbs  admit  oi  other  verbs  following  tbem 
withotit  being  in  the  infinicive  mode :  hU^  dare^  uetd^  maie% 
Jetj  htar^  feel^  and  all  the  auxiliaries,  except  he  and  lumc^ 
which  have  already  been  fpoken  of*  ^ 

The  infinitive  mode  has  the  nature  of  a  fubfiantive,  ex« 
prefling  the  action  itTelf  in  the  abftra^t,  without  regard  to 
any  perfon  as  an  agent.  Thus  the  infinitive  is  employed  as  a 
fubflantive  in  the  nominative  cafe :  as^  /0  teach  is  a  mafter'i 
duty ;  and  in  the  objedive  cafe :  as,  mankind  love  /o  Uam^ 

The  prepofition  for^  placed  before  the  infinitive  mode,  it 
now  become  obfolete. 

The  paniciple  has  the  nature  of  an  adjeftive,  as  the  infi- 
nitive  mode  has  that  of  a  fubftantive;  and  the  piuticiple  is 
fometimes  joined  to  a  fjbfiantiv^  like  an  adjedlve,  merely 
to  denote  its  quality ;  and  admits  oi  the  degrees  of  conipa* 
rifon  :  as,  a  learned  moMf  a  m^re  lekrned  mad^  a  wnjl  kamed 
man :  and  the  prefent  participle  is  varied  in  the  fame  man- 
der :  as,  a  hv'm^  father^  a  more  levimg  faiher^  a  mofi  l§vn^ 
father. 

When  the  participle  has  an  article  before  it,  and  the  pre* 
po/ition  of  after  it,  it  then  has  the  nature  of  a  fubftandve, 
exprefitng  the  action  itfelf  which  the  verb  fignifies:  as,  *'  by 
the  preaching  of  ref)entance,**  and  not  by  preaching  of  rejient- 
ance,  as  is  erroneuufiy  written  in  the  CoIIeft  for  St.  John  the 
Baptift.  For  when  the  participle  has  the  article  before  it, 
the  prepofition  (liould  always  follow  it ;  and  when  the  pre« 
pofition  follows  it,  the  article  fl)ould  precede  it.  But  the 
participle  may  have  a  prepofition  he/ore  it  j  which  anfwers  to 
what  is  in  Latin  called  the  gerund :'  as,  **  Juftice  confiils  in 
punUhing  the  guilty ;  and  inffroteHhg  the  innocent." 

The  cafe  abfol^te  is,  when  a  ffntence  is  formed  without  a 

#    ■  ■•  • •  ■ 

fhiice  verb,  by  the  aid  of  the  participle,  or  infinitive  mode. 
This  cafe  is  in  Englifh  always  the  nominative;  and  the 
adverbs  of  tinie,  lohen^  while^  after ^  &C.  which  fiiould  other- 
wife  be  inierted,  are  omitted :  a«i  ^^  t|ie  doors  helng  fiiut, 

Jefus 
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Jesus  flood  in  the  midft  ;'*  inficMl  of,  tuAca  the  doori  ^ere 
ftut,  &c. 

The  infiottivc  mode  Is  often  made  abfolute,  when  it  fup- 
pSes  the  piace  of  the  coojundion  that  with  the  fubjundive 
mode :  as,  ^  ^  begin  with  the  fir(l ;"  ^  ta  conchtJe  ;'*  that  is,  thai 
Imojf  begin  with  t!ie  firfl ;  thai  I  may  amciude. 

The  participle  is  al(b  made  abfolute  in  the  fame  manner 
as  the  ioHaitive  mode:  as,  ^  this,  ^n&X^  fpiakingy  is  the 
fcnfe ;"  that  is,  this,  if  I  may /peak  (Iricliy,  is  the  fenie. 

Adverbs  have  no  government.  They  (hould  always  be 
placed  as  near  as  poilible  to  the  word  which  they  modify. 

Their  piace  is  generally  before  adjectives,  after  adive  an4 
neuter  verbs,  and  fometimes  between  the  auxiliary  and  the 
verb :  as,  *'  He  was  a  very  wife  prince ;  be  governed  miUijfi 
and  wa5  rewrent tally  beloved  by  his  fuhje^*^" 

Wiien  two  negatives  occur  in  one  ftrntcnce,  they  deflroy 
one  another,  acid  are  equal  to  an  a&oucive :  as, 

Nw  (Ud  they  mf  perceive  the  evil  plight 

In  which  they  werej  or  the  (harp  pains  not  feel. 

Ml  LTONy  F.  L.  i.  335* 

There  is  no  adverb  fo  liable  to  be  mifplaced  as  the  adverk 
•Kly :  mod  of  our  claflical  writers  have  erred  in  placing  this 
adverb  at  too  great  diflancc  from  tne  word  which  it  modifies  : 
thus,  it  is  coTiT.only  faid,  ^'  they  only  fought  one  iont'i*^- 
wh'ereab  it  fliould  be,  they  fought  mIj  one  hour. 

Prepositions  have  a  government  of  cafe,  and  in  Engl i(h 
they  always  require  the  obj'. itive  cafe  after  them:  as,  v^M 
bety  from  me^  to  himy  by  us^  ScQ. 

When  the  prepofition  governs  a  relative^  it  fliould  be 
placed  before  the  relative ;  as,  ^  this  is  he  «/*  wkom  it  is 
written  f'  though  fome  writers  have  placed  the  prepofition 
at  the  fiid  of  tiie  fentence,  and  feparate  from  the  relative^ 
which  is  always  ungraceful,  and  can  hardly  be  reconciled  to 
the  rules  of  gnmrnar:  as,  **  Horace  is  an  author  wioMi  I  am 
much  delighted  w/'/i/'- 

Hbny 
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Many  ofbur  bed  writers  have  pomtniited  errors  in  the  ufe 
of  the  priepofition,  fome  omitting  it  entirely  when  it  flKiald 
be  ufedy  others  ufing  one  prepotition  for  al^other;  as,  iut^ 
for  m^  /b,  6t  umtQi  fir  for  ^/  ^  for  •«,  &c.  as  niay  be  .feea 
by  an  atteniir e  ptfufal  of  the.clai&ca^  writers  in  the  £ngUfli 
tongue/  .  .     '    /  \ 

The  noun  inoflly  requires  after  it  the  fame  prepofi(ion  « 
the  Terb  from  which  It  is  formed  would  dp :  as,  ^'  the  wifeft 
princes  need  not  think  it  any  diminution  t9  (qO  &rir  gi^t- 
nefs,  or  detog^tion  /#  (from)  their  fufGciency,  to  rely  upon 
counfel.*' — Bacon,  Eflay  20.  Here  the  nouns  dtn^inutiim  and 
derogaim^  being  formed  from  the  verbs  dimiMifi  and  dero^ate^ 
require  the  prepofitions  of  and/rmi. 

The  prepofitions  to  9jadfar  are  often  underftood,  without 
being  exprefled,  before  the  objedive  cafe  af^  the  pronoun : 
as,  get  Mr  a  place;  pay  kirn  the  money  you  owe  tiem;  that 
is,  get  fw  me  a  place ;  pay  to  him  the  money  you  owcy^ 
them/*  This  is  a  relic  of  the  Saxon :  in  which  language^ 
thofe  pronouns  which  are  in  the  obje£Vive  cafe  in  Englifli^ 
are  in  the  dative  cafe;  and  confequently  have  the prepofitiQns 
to  and  for  uhderftood.  In  or  on  is  alfo  often  omitted  before 
nouns  exprefiing  time :  as,  laft  week ;  next  year ;  to-morrow : 
that  is,  in  laft  week;  in  next  year;  on  to-morrow. 

The  prepofition  fubjeined  to  the  adverbs  here^  there^ 
vjkeret  as,  htrcsoith  or  hererf,  therefore^  therewith^  wherewith^ 
^bketeufott^  &c.  have  the  conllruftion  or  nature  of  a  pronoun ; 
but  they  art  now  almofi  obfolete,  except  in  the  Very  folethn 
ilyleonly. 

Conjunctions  have  orily  a  goverhment  of  mode.  Some 
irequire  the  indicative,  Others  the  fubjun£tiye  mode. 

The  following  govern  the  fubjunftive  :  firit,  hypothetical 
conjunftions :  as,  *•  ^  thoii  ^rf  the  Son  of  God.''  Matt.iv.3. 
— Scijcondiy,  conditional  cor^' an 6Hons:  as,  *^  though  \\tjl<iymt^ 
yet  Willi  put  my  truftin  him/'  Job,  xiii.— Thirdly, drftribu- 
tive  conjunfHons;  "  vjhethcr  it  loere  I,  br  (whether  it  were) 
they,  fo  wc  prraeh."     1  Cor,  xv.  n.— Fourthly,  conceflive 

conjuiKflions ; 
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aiiiiiw-Tv^  i  •■;?•-  .a  -lie  .n:;:er:i::'»'s  uticc :  as,  •*  c  inai  :aaC 
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^.•'■e'  cjr;«:-ir:cc5  cr  1  — err  rccz't  zor^ire  ^cTirn  Kr 
tczi  rcor  r-- r  -^  irc^:.  iz-:  1:1:  vfT-ri:  ^-^  --«^  t  as,  .s..4ja^'» 

tar;':-:  :f  ^:^.:rv ;  -  jl.-  ^"rc  x.-  i-ccier."  ra:  i*,  equal  in 

c:  re  :j*..r.- ;  •*  x:  he  is,  ^i  iLi.*I  v-  tc  :"*  loircifiEe^a  compa* 
rifrn  c:  c  :il''r.- ;  -  i-  :*-<  c.ie  dl«ch,  .5  cien  :hc  cihcr  ;'*  thai 
l<,  ::•  '.kc  rr  inner :  ^  j — -^  cap/sf*  botiz  quaiigr  aad  qjaxltity ; 
is,  •-  Pope  «as  zoc^ }  r-blin!c  a  poe:  aj  3Iikoa,  nor  70  great 
a  inan  £.-  Jchsfcc;**  xazrur,  ar\  and  «(,  nr,  exprclV  a 
c?o-^b.'c  cegsiire,  as  ia  :'"?  foregoicg  er-arrple;  ^:.--'^.— «r|  a 
double  dilrnbucxvey  ;:s,  e::^-  cLcxifeye  this  sr  cliac. 

Is  corrparuive  rcntences  or  uriica  didfirrent  qualities  are 
con  psred,  the  cafe  of  the  Utter  noun  or  pronoun  :s  governed 
by  i:.e  verb  or  prep:.r::ion,  which  are  fometioics  not  ex- 
pre(T;:d  :  as,  thou  art  a  greater  man  than  it ;  that  is,  than  iK# 
u;  you  (hew  him  more  favour  than  mt ;  that  is,  than  (jmi 
Anv)  me.  Thus,  by  fupplying  that  part  of  the  fentence 
iliat  U  underwood,  the  cafe  of  the  latter  nouo  or  pronoun  will 
be  under  ftood. 

5  Intei- 


iNTEtjEcrtoiif  10  EnglUh  bate  no  govcrnmenti  not  toy 
paiticular  place  in  a^frntence;  tbej  are  u&d  onlf  to  exprefi 
the  fjpeaker's  afftdion;  but  whea  tlxy  are  ttfed  too  Crtqueiitlf , 
they  latber  expofe  bIralleAitioD. 

Tbefe  are  rht  rules  of  fingfiih  fyntax,  bi  tbe  coaftfudkni 
of  fentences.  But  there  are  aUb  phrafes,  con6fting  of  twoor 
more  words,  enjoyed  la  the  fioihaaatioQ  of  feuteocei:  of 
which  thefollowiag  are  the  mbft  common : 

zft  Phrafe :  when  a  fubfiantif  e  or  pronoun  is  phced  before 
a  verb  aftire,  paffive,  or  neuters  as,  /  lore ;  hi  is  loved ; 
iiou  art. 

ad  Phrafe :  when  tbe  fubfiantive  follows  tbe  verb  neuter,  or 
paffive ;  or  when  tki^  Albftairttve  Ibllowlng  the  verb  intends 
the  fame  thing  as  tbe  fubfiantive  before  tbe  verb  t  at>  I  am 
Ae:  Milton  is  eAcemed  a  <i!iS^« 

jd  Phrafe:  when  the  adje^ive  foUows  a  verb  iieuteri  or 
paffive:  as»  life  is^tw^i^  txadk  it  ^k^mtd  wUrfmat^ 

4tb  Phralet  when  the  luhfiiodlo  feUowa  a  verb  a^v«» 
a^,  to  build  ahmtfe. 

SthPhnde;  when  a  verb  Mtom another  veft:  as,  /% 
defire  /« tUe. 

6th  Phrafe:  when  c|i«  thing k^ ftid  to  belong  to  another » 
as,  Milton's  poems ;  or  the  fioems  of  Milton* 

}th  Phrafe,*  when  a  fubfiaotive  is  added  to  another,  toex-* 
pUn  it  more  fully:  as,  St.  Jdin  the  Bapdfl;  King  George; 
Robert  Brown,  &c  Here  the  latter  noun  iafiadtobeift 
appofition  to  theformer. 

8th  Phrafe  r  when  the  adjedive  or  participle  is  placed  be^ 
fere  the  fKNin :  as,,  d^juii  day ;  a  k^mif  fnendb 

9|tfa  Phrafe:  when  the  adjdftive  b  pkccd  before  a  verb'in 
fheinfiqitivr  mode :  Wk^.  vt$r^  to  lifd 

loth  Phrafe :  when  an  adverb  b  nfed  witkan  id^divi^  tt 
a  verb:  as^  he wri/es  ^micki  htH^vtryjUi/ii 

I  ith  Phrafe :  when  a  fobOaHls^e  with  ittJ^epofifioq  before 
It,  is  added  loa\erborJtt4djejU9«jii^>JMai^i«ftri /r»- 
Jemee;  gooAfir  mdang^ 

Xot.  L  r  '  XAth 
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istb  Phrafe:  when  .the  quality  of  a  Oibje^  i;*  compared 
with  that  of  another  fubje£t ;  the  pofidve  adjc^^ive  having 
after  it  the  conjundion  «/ ;  the  comparative  the  conjunc- 
tion tAajt :  the  fuperlative  the  prepofiuon  rf:  aS|  as  tail  as 
you  *,  taller  tiau  he ;  talieft  y*  all. 
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SEGT.  V. 


OP  FUNCTUATIOH. 


Punctuation  is  the  art  of  making  the feveral points, 
ufecl  in  fentence*^  to  exprefs  the  degreed  of  xonnexion  be* 
tween  fentences  and  their  parts ;  and  to  expnefs  the  ffops^ 
of  paufes,  as  they  are  expreflcd  in  a  jifft  and  accurate  pro- 
nunciatioD. 

Notwithftanding  the  different  paufes  in  fentenceSi  and  de* 
grees  of  connexion  between  them,  admit  of  great  variety, 
yet  we  have  but  four  points  by  which  to  exprefs  them. 

Thus  we  are  often  obliged  to  cxpreb  paitfes  of  the  fame 
quantity,  on  different  occafions,  by  different  points;  but 
more  frequently  to  exprefs  paufes  of  difl&imt  quantities  by 
theiamepoirtti. 

The  do6^rine  of  punctuation  miHl  tfaerefere  be  very  im- 
perie£k:  few  rules  can  be  given  that  will  bold  good  in  all 
cafes ;  but  much  muft  be  left  to  the  judgment  of  the  writer. 
Orammariaos  have  followed  the  divifion  of  die  Rbetori* 
ciansy  who  divide  all  the  paufes  in  writing  or  difcourfe  mtor 
the  four  following : 

The  Period,,  marked  thuv  •      ( • ) 

The  Colon,  marked  thin  «      ( : ) 

The  Semicolon,  marked  thus    •      ( ; )  ^ 

The  Comma,  marked  thus    .    ^      d) 

The 
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•  The  Period  markka  w%ole  fentence,  either  iimple  or  com- 
poHndy  making  a  fuftiind  perfirft  fenfe,  and  not  conne<^ed 
ia  conftruftion  wittranodief  fentence. 

The  Colon  marks^the  greateft  divifion  of  a  fentence,  and 
11  a'  itoember  thereof  $-  eontuxiing  a  perfe6b'  fenfe,  but  not  a 
pet§t€t  fentence. 

The  Semicolon  is  a  left  conftniAive  part  of  a  fentence 
that  the  colon,  and  does  not  ferm.a  perfect  fenfe,  bot  holds 
a  middle  place  between  the  colon  and  the  comma,  being  a 
greater  paufe  than  the  btter,  and  left  than  the  former. 

The  Comma  marks  the  leaiV  conftru6Hve  parts  of  a  fen- 
tence ;  or  it  marks- a  fimple  fentence. 

The  prccife  quantity  of  time  required  at  each  of  thefe 

*  •  ■  ■ 

paufes  or  points  is  uncertain  i  as  the  iame  compofition  may 
be  rehearfed  in  a  longer  or  ihorter  time;  bat  the  propor- 
tional quantity  of  time  of  the  pcrfnts  i^  as  ibilows :  the  pe- 
riod ii  a  pauie  of  double  the  quandty  of  time  of  the  colon ; 
the  colon  is  double  of  the  lemicoioQ ;  the  ^micolon  i^ 
double  of  the  comnui. 

In  order  to  difcover.  the  proper  jufe  of  thefe  points,  we 
xnuil  confider  the  nature  of  a  fentence,  as  divided  into  its 
conftrudtive  parts,  and  the  degrees  of  connexion  between 
thefe  parts :  as  alfo  the  nature  of  an  impeded  phrafe.  '* 

r  An  imperfed  phrafe  contains  no  aflertion,  or  does  not 
amount  tp  a  propofition  or  fentence,  as  was  feen  in  page  41, ' 

.  A  fimple  fentence,  as  was  before  hinted,  confifts  of  aA 
agent,  or  fubjed,  an  attribute,  and  (if  the  rerb  be  a6tive  or 
paffiye)  an  objeft :  or  it  confifis  di  erne  agent  or  fubjcift,  an^ 
one  finite  verb  i  that  is,  a  verb  in  the  indicative,  imperathre^ 
or  fttbjuQdive  mode:  as,  ^  God  made  man  ;*'  here  Gv^is  the 
ag^t  or  fubje^y  ^  he  performs  the  adion,  viz.  m^/ie  man  t 
the  verb  made  is  the  attribute  which  always  exprefies  the  ac- 
tion ;  and  mmm  is  the  objed  upon  which  the  adioq  is  excfr 
oifed ;  that  is,  the  adion  of  Cimtioil.  -     >  • '  • 

-  Bttt  the  fttbjed,  or  agent,  and  tbe*attribif^e,  tfnd  the  ob« 
jed,  may  each  t»f. them  be  accompanied  with  fercral  circum- 
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ihnces  or  durafteriftics^  called  thocforc  their  adjun6i9 ;  as 
the  motive,  place^  time,  nunner,  cauie,  aiid  the  like :  aod 
thefe  may  be  couieded  either  immediately,,  or  mediately,  ta 
the  parts  of  the  fentence  to  which  they  bebog. 

If  the  ferexal  adjuiids  are  related  to  the  parts  of  a  fcotencc 
in  a  difftrent  mamier,  they  are  then  only  fo  many  imperfeft 
phrafes,  and  the  lentence  is  fimple. 

But  if  the  feveral  adjunds  belong  to  the  parts  of  a  fentrace 
in  the  fame  manner,  they  then  become  fo  many  fimple  fen* 
tencet ;  and  die  fentence  is  then  compound. 

For  a  compound  fentence  coofifts  of  two  or  more  fimple 
fentences  conneded  together;  or  it  hath  more  than  one  fub- 
jed,  and  one  finite  verb* 

Thus,  if  feveral  fubjeAs  belong  io  the  feme  manner  to  one 
verb^  or  feveral  verbs  belong  in  the  fame  mtnner  to  one  fub* 
jefty  the  fubjeds  and  verbs  are  to  be  acpoanted  equal  in  num- 
ber:  for  every  fubjeft,  except  thec^feaUblute,  and  the  vo- 
cative cafe,  mufi  have  its  verb :  and  every  finitt  verb  its  fub* 
je£t ;  and  geoeraily  has  its  point  of  difUnftioq. 

Examples  of  the  Ufe  of  the  Comnui. 

*^  This  fingte  cunfideration  will  be  fufficient  to  extin- 
guiih  ail  envy  in  inferior  natures/'  la  thii  fentence  cw/i^ 
deration  is  tlie  fabjed  or  agent,  «r/tf(p»j4  the  attribute  oi^ 
verb,  envy  the  objed :  each  of  wbidi  it  oooneAed  with  ita 
svljunds.  The  fubjed  does  not  mean  any  confideration  inde* 
fic^itely,  but  a  particular  confideration,  treated  of  in  the  fior- 
mcr  part  of  the  Eflay  (namely,  the  coofidenttioD  of  the  pro- 
grds  of  a  human  ibid  towards  perfefiion  in  knowledge),  and 
here  defined  by  the  adjund,  iUsJhigle  (confidenidon).  The 
attribute  or  verb  is  alfp  conneded  with  iu  adfunfts ;  immC'- 
diately  with  ahj^,  as  ih«  objed  of  the  adion  ;  and  mediate^ 
by  the  intervention  of  the  wonUnvy  .^i  irfirkr  maimns^  the 
fubje  A  in  Which  envy  is  cxtioguiflicd ;  the  adverb  fuffuimu 
is  the  adjukid  of  the  verb,  denoting  its  power.  It  is  co  be 
ot^ferved,  tbs^  each  of  tfade  adjunds  beking  to  tfat  verb  ia  a 

diffcren): 
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diffcfent  maimer;  «rtf  hdongt  i»  it  asdic  #k9eft;  it^fttm  iuh 
twrts  as  tbe  fiilifcA  lo  which  tbe  objeft  is  aiiingBJiiwi,'  aad: 

jSsJbMarasthep^weroftbeiperikU^prQdM^tM  The 

adjandsarc^  thereCsoe^  oiiIyftiiiaiifhnpcrfeAphraies;MiA 
tbe  ftntence  itf  fimpie^  and  admita  of  |>o  pajiKi  »>  ^liiiyiift 
it  into  parts. 

<«  Methlnfcs  tUi  Angle  oonfidcratioii,  of  the  pnaptft  of  a 
finite  fpirit  to  pQ-feakni  wUl  be  fitffident  to  extingniii  all 
envy  in  inferior  nataras,  and  aU  cowlcnipt  io  fuperior."^ 
Here  two  new  feateoces  are  iiHi^ucad;  iiie  oneinferted  ip 
the  siiddleof  the  former  ftotcnoe,  and  theothcr  added  to  the 
end  of  it.  The  former  «f  tftiem,  ^  tkcfngrefs^mfimite/pirik 
fQp€rfeii'nm^  is  conne^ed  with  the  attribute.io  tiia  fame  manner 
as  the  agent,  or  liUfi^  cm^dtrmtim^  for  thejr  both  eapitfs 
tbe  fame  idea;  and  the  verb  may  be  joined  with  either  of 
them,  and  the  ientencehare  the  Ame  (enfe :  as,  ''tbepro- 
gC^s  of  a  finite  fpirit  to  perfeftion,  will  be  fufficient  to  extin* 
gaiih  all  envy  in  inferior  natures."    The  latter  fentencep 
m»d  all  €9Ht€mfi  in  Juferiir^  is  eonne^ed  exactly  in  tbe  (amc 
manner  with  the  attribute  as  tbe  objeft  in  the  firfl  fentence 
r%^  though  It  does  not  convey  tbe  lame  idea ;  and  may  be  made 
the  objfift  of  tbe  fentence  in  the  fame  inanner  as  the  former 
fentence  was  noade  tbe  agent;  as,  *'  Methinks  this  fingle  con- 
fideration  will  be  fufficient  to  extinguifli  all  contempt  in  fu> 
perior.**  (beings)  The  firft  of  thefe  newly  inferted  fentencesi^ 
may  therefore  be  confidered  as  only  another  agent ;  and  the 
hitter  as  another  obje&  to  the  vcrb^  in  the  £rft-mentioned 
fentence.    They  are  therefore  fo  many  fimple  fentences,  am) 
ihouldeach  be  diflinguiflied  by  a<comma ;  and  the  whole  ia  %. 
compounded  fentence* 

And  again,  '<  A  wife  man  will  define  no  more  than  what  he 
may  g^  juftly,  ufe  fobcriy,  difiributie  cheerfully,  and  lire 
upon  contentedly.''  In  this  fentence,  the  phrafes,  gttjuftfyp 
ufe  fiherfy^  £jtfHui€  iieeifyUyt  snJ  live  upm  mUente^lj^  are 
each  connedeil  with  the  fubje^  he,  in  the  laoie.nTanner^ 
and  b  effeS,  him  So  maby  difiinA  femen0ss;  as,  ^  « ^ 

wife 
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wisis  una  will  de€ie  no  more  tlua  what  ie  may  «-<-/  y»^/v  .* 
a  wile  nm  will  deiire  no  more  than  what  Ir  may  ufe  /•herly  .- 
a  wife  OBZB  wi&I  <Mre  no  more  than  vhac  ke  may  dlHribnte 
iiteniM  :  a  wi^  maa  will  defire  no  more  than  what  A^  may 
Znr  30n  tntenttMy.  TbeT  mnft  ach  of  them,  tbertforr, 
b<  diltingx2:&tf*i  by  a  cooxna.  They  are  fo  many  fimple 
^noencesw  and  ae  whoic  is  a  cMirpound  fnYtence. 

As  ttrnceoces  cLemfeives  are  d  vidcd  into  Omple  and  com- 
round,  to  rise  members  of  fentencrs  mav  be  divided  into 
firiipir  and  ccaspouod  nnembers:  for  whole  fentences, 
wbedter  ixnpie  or  cooipoiind,  may  become  members  of 
•cher  fenceocss^  by  means  of  a  connexion. 

Tic/Qllcu-rng  are  marked  ly  a  Comma : 
Trz,  .r.rritfsenTbcrsof  lenccnces,  cIo!e!v  conriccted  to^e- 
:^tfr  :.:  «"4*e  coirrccjic  n- ember  or  (entencc :  ai  in  the  fore* 

m 

f :  "^  ?\jr«-\c:  c^^"rrc,  tirft-  when  the  members  arc  ihort  in 
c-,'.'-  -c-T-^'c  •>.-.:;: '.•^•r'i :  j*,  in  :he  former  part  of  the  laft  cx- 
r—:  vT.  •'  :  -^  :";:  :ra;i  w;.'.  Jciire  no  more  than  what  he  may  get 
; .  :•  V . '  T*c*.i  i-nr.  in  fi^f!,  two  Cmple  (entences  compared  by 
!7r  c»N-'-:  ^^rvc  :t.rf ;  b  .t.  bdn^  fhort,  they  are  not  fepirated 
by  3  ^^"r*  -M.  Svw.-Tu!;,  when  two  fimple  members  or  fen- 
:?.-cr<  4nr  ,:>•***  ovn^^i^u  by  a  relatiire,  and  the  fubjecft  of 
:*c  i:>.\"viv^'-:  ^  vV  r.  -rJ  :o  a  j-ardcuLif  fcnfe :  as,  "  the  man 
vt^.o  ••  v:K  .XV  of  c.'*:*  e\v;tl!<»'»:  frame  of  mind,  is  not  only 
•afv  :;:  ri*  the.— i!^  hu:  j  pcrftcl  roiiter  of  all  the  powers 
ard  fac-^'r-iTi  of  ?■-  ;>.:'.." — Spectator.  In  this  feiitence,  tic 
«r-.,  :s  o.-'n  •?':Vi  :v*  :>j  t.^uowing  fentences  by  the  relative 
tri' ;  uhich  re-i:.u.:ns  :*^  idea  of  the  antecedent  to  the  fenfc 
her*  mentiorevi. 

Scc^  nJ!y,  the  cife  ::SfK»Iu:c :  05,  "  the  dcors  being  fhut, 
Jcfus  iiroJ  in  the  midft." 

Thirdly,  nouns  in  appifitlon,  when  confiding  of  many 
zzrm^  i  as,  "  Alexander,  tfie  great,  cruel,  and  unjuft." 

Fourthly,  the  vocative  cafe,  or  when  an  addrefi  is  made  to 
n  perfon :  as,  •*  This  faid,  he  formed  thee,  Adam  v  ihce,  O 
win."— Milfoh. 

■ 

3  Fifthly, 
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Fifthly,  when  there  are  more  thau  two  nouns,  or  adjeAives, 
conne^ed  by  cppulatives  or  disjun^TeB;  or  when  there  iife 
only  two,  if  the  conjuadion  be  underfiood :  as,  ^  Raptures^ 
tranfports,  and  ecfta(»es  are  the  rewards  which  they  confer: 
fighs  and  tears,  prayers  and  broken  hearts,  are  the  offerings  * 
which  are  paid  to  them,"— Spcdator, 

Sixthly,  a  circumlUnce  of  importance,  though  -only  an 
imperfe^  phrafe :  as,  ^  the  principle  may  be  defedive  or 
faulty;  but  the  oonfcquences  it  produces  are  fogood,  that^ 
for  the  benefit  of  mankind,  it  ought  not  to  be  extinguifhed," 
Spe£^ator. 

Laftly,  the  participle  with  fomething  depending  on  it :  as, 

**  Now  morn,  herTOfy  fteps  in  th'  eaftern  clime 
Advancing^  fiiw'd  the  earth  with  orient  pearl."  MttToif. 

The  Semicolon  is  ufed  when  a  fentence,  or  member  of 
a  fentence,  requires  a  greater  paufe  than  a  comma,  yet  neither 
forms  a  perfect  fenfe,  nor  a  perfeft  fentence ;  but  is  followed 
by  fome  other  member,  or  fentence,  with  which  it  is  clofely 
connected :  as, 

^*  To  look  upon  the  foul  as  going  from  ftrength  to  flreogth, 
to  coniider  that  (he  is  to  fhine  for  ever  with  new  acceflions  of 
glory,  and  brighten  to  all  eternity ;  that  fhe  will  be  fllll  add- 
ing virtue  to  virtue,  and  knowledge  to  knowledge ;  carries 
in  it  fomething  wonderfully  agreeable  to  that  ambition  which 
IS  natural  to  the  mind  of  man." — Spedator.  \ 

This  compound  fentence  is  divided  into  three  principal 
parts  by  the  femicolon ;  each  part  requires  a  greater  paufe 
than  a  comma;  but  neither  of  them  exprefles  perfeA  ienfe, 
•r  forms  a  perfe6b  fentence,  being  clofely  connected  in  fenfe 
with  each  other. 

The  C02.0K  is  ufed  when  a  fentencei  ■  whether  iimple  or 
compound,  requires  a  greater  paiife  than  a  femicolon  :  it  al- 
ways forms  a  perfed  fenfe,  and  would  by  itfelf  form  a  com- 
plete fentence,  but  is.  followed  by  another  member,  or  icn' 
lence;  making  the  fe^iifimort  full amT complete:  as,  .  ,  - 
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^  Were  all  books  reduced  to  their  quinteflence,  many  a 
bttikjr  author  would  make  his  appearance  in  a  penny  paper : 
there  wouM  be  fcarce  any  fuch  thing  in  nature  as  a  foHo :  the 
works  of  ao  agie  would  be  contained  on  a  few  (halves  >'  not  te 
nof  mion  millions  of  «'6hun^  that  would  be  utterly  annihi« 
lated/'— Spe^ator^  No.  194. 

TbiB  fentence  is  dirided  into  four  parts  by  the  colon :  the 
firil  and  laft  parts  are  compound  members,  divided  by  the 
comma ;  the  fecond  and  third  are  fimple  members. 

Each  of  thefe  parts  contains  purfeA  fenfc,  and  would  alfo 
form  a  complete  fentencci  if  the  otlicr  parts  had  not  been 
joined  to  ir. , 

The  Colon  is  al(b  ufed  when  a  femicolon  goes  before,  and 
a  greater  paufe  is  required ;  though  the'  fimtence  be  not  com- 
plete ;  alfo  when  a  fpeech  or  an  example  is  introduced. 

The  Period  is  ufed  when  a  (enteuce  is  fb  far  finidied  as 
Slot  to  be  connef^ed  in  coudru^ion  with  the  following  fentence; 
and  marks -both  a  perfeft  fenfe,  and  aperfeA  fentence:^  as, 

^  Man,  confidered  in  his  prefent  fiate,  feems  only  fent  into 
the  world  to  propagate  his  kind.  He  provides  himfelf  with  a 
fucceflbr,  and  immediately  quits  his  pofi  to  make  room  for 
Wm." — Spe^itator. 

Thefe  are  two  perfe6^  fentences^  divided  from  each  other 
by  the  period,  and  fubdlvided  into  fimple  fentecces  by  the 
comma.  The  firft  of  thefe  two  fentences  reprefents  the  app€t-». 
t€Ht  end  of  man's  miffioii  into  this  prefent  world ;  namely^  to 
propigatiff  bis  kind ;  the  fecond  fhews  the  real  cwfequaicc  of 
his  refidence  here;  begetting  a  fucceflbr,  and  making  rooni 
fef  hihS.  They  are  entirely  diilinft  fentences ;  unconnededl 
ill  conffiruAion  with  each  other,  aud  wanting  nothing  to  nnake 
each  perfe^  both  in  fenfe  and  fentence. 

Befide'the  four  fimgdng  points  ufed  to  exprefs  the  paufes 
in  difcourfe,  there  are  three  odiiers,  which  alfb  affeft  the  roo« 
dulation  of  the  voice :  namely^ 

The  N^e  of  Inteirrogadbn,  marked  thus  -        (?) 

The  Note  of  Adn^iratibn,  or  ExcIanvirioD,  marked  thus  ( ! ) 
The  Pareotbeiisy  marked  thus      -  •  *        (   ) 

Tut. 
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The  NoTB  ofIntbrrogatiok  isufedwhena  queftion 
IS  aflced :  as,  **  Would  an  infinitely,  wife  Being  make  fuch  glu- 
rioas  creatu  res  for  fo  mean  a  purpofe  f  Can  he  delight  in  the 
production  of  fuch  abortive  intelligences,  fuch  fhort-iived 
rtafonable  beings  ?  Would  he  give  us  talents  that  are  not  to 
be  exerted?  capacities  that  are  never  to  be  gratified  r"  Spe^. 
Thcfe  are  all  interrog^ive  feotenceS|  and|  as  fuch,  are  marked 
by  the  interrogation  point. 

The  Note  of  ADMiaA^TiON,  or  Exclamation,  is  ufed 
to  mark  the  fpeaker's  admiration,  and  any  fudden  paf* 
fion :  aS| 

♦•And  fee!. 
T  is  come,  the  glorioMs  mora !  the  fecond  Urtb 
OC  Heaven  a&d  eaith !"  tuomsom's  wimtir. 

Both  thefe  points  mark  an  elevadon  of  the  voice.  The 
length  of  time  required  by  them  as  paufes  is  uncertain,  and 
may  be  equal  to  that  of  a  iemicolon,  colon,  or  a  pedod. 

The  Parenthesis  is  ufed  to enclofe a  word  or  fentence, 
inf^ed  in  another  fentence ;  which  is  not  neeeflary  to  th^ 
fenfe,  nor  doe?  it  at  all  affeft  the  conftru^lion :  as,  **  Pompey 
OR  the  other  fide  (that  hardly  ever  fpake  in  public  without  a 
bKiQi)  had  a  wonderful  fweetnefs  of  nature.*'  Tips  point 
marks  a  moderate  depreflion  of  the  voice,  with  a  paufc  fome* 
what  greater  tlian  a  comma. 

There  are  alfo  other  marks  ufed  in  writing,  whicli,  though 
they  do  not  alfcft  the  voice  as  paufes,  yet  are  often  neceffary  . 
to  tifrfenie :  the  principal  of  which  marks  we  ihall  jud  men- 
tion. 

The  Apostbopbb,  marked  thus  {'),  is  only  a  comma 
placed  at  the  head  of  a  Jetter,  and  fignifies  either  that  fome 
letter  or  letters  are  left  out  for  a  quicker  pronunciation;  as, 
i VA  for  I  will:  hi  dont^  for  he  does  //«/ :  or  elfe  it  hvurks  the 
poflTeinve  cafe :  as,  John's  book. 

The  Accent  (')  is  placed  over  a  vowel  to  (denote  that 
the  word  is  accented  on  that  fyilable;  as,  Com'pre-hin'fin. 

Vqu.  I.      .  G  TUc 


4^*  OF  BKGLISH   OftAHMAK. 

**  Wnv  all  books  reduced  to  their  quinteflTence,  many  a 
bolkjT  author  would  make  his  appearance  in  a  penny  paper : 
;bere  would  be  fcarce  any  fuch  thing  in  nature  as  a  folio :  the 
works  of  an  age  would  be  contained  on  a  few  (helves  i  not  to 
mention  millions  of  ^'olumcSy  that  would  be  utterly  annihi* 
laied." — Spc^^ator,  No.  134.. 

Thi&  fentence  is  divided  into  four  parts  by  the  colon :  the 
nrft  and  laft  parts  are  compound  members,  divided  by  the 
comma ;  the  fecond  and  third  are  fimpfe  members. 

Each  of  tiiefe  parts  contains  p&rfcft  ienfc,  and  would  alfo 
form  a  complete  fer.tence,  if  the  other  parts  had  not  been 
joineii  to  ir. 

The  colon  i<  alfo  ufcd  when  a  femtcolon  goes  before,  and 
t  greater  paufe  is  required ;  though  the  fentence  be  not  com- 
plete ;  alfo  when  a  Speech  or  an  example  is  introduced. 

The  pKRfOD  is  ufed  witen  a  icntence  is  fo  far  finidied  as 
not  tobe  connecleJ  in  conflruclion  with  the  following  fentence; 
and  marks -both  a  perfect  fenfe,  and  a  perfect  feiUeiice:,  as, 

**  Man,  coniidered  in  his  prefent  flate,  feems  only  fent  into 
the  wor!d  to  propagate  his  kind.  He  provides  himfdf  with  a 
fucceflbr,  and  immediately  quits  his  pod  to  make  room  for 
him." — Spedator. 

Thefe  are  two  pcrfe6^  fentences,  divided  from  each  other 
by  the  period,  and  fubdivided  into  fimple  fentences  by  the 
comma.  The  firft  of  thefe  two  fentences  rrprefents  the  af^f^a^* 
fcni  end  of  man's  mifiion  into  this  prefent  world ;  namely,  to 
propagate  his  kind :  the  fecond  (hews  the  real  cvn/equence  of 
hb  refidence  here;  begetting  a  fucceflbr,  and  making  room 
for  him.  They  are  entirely  diftinft  fentences ;  unconne£ie4 
in  coiidru^ion  with  each  other,  and  wanting  nothing  to  make 
orxh  perfed  both  in  fenfe  and  fentence. 

Btfide  the  four  foregoing  points  ufcd  to  exprefs  the  pauies 
In  difcoui  fe,  there  are  three  others,  which  alfo  affeft  the  mo* 
dulation  of  the  voice:  namely^ 

The  Note  of  Interrogation,  marked  thus  .        (f| 

The  Note  of  Admiration,  or  Exclamation,  marled  thus  ( I ) 
T^e  Pareotbefis.  marked  thus      -  •  .        (  ) 


4f  or  XNOLfSH   OftAKlCAll. 


^  Were  all  books  reduced  to  their  quinteflence,  many  a 
hdkjr  author  would  make  hb  appearance  in  a  penny  paper : 
liicre  would  be  fcarce  any  fuch  thing  in  nature  as  a  folio :  the 
works  of  ao  age  would  be  contained  on  a  few  (halves  i'  not  to 
mention  millions  of  %-6lnmrs»  that  would  be  utterly  annihi« 
faued/'— Spe^ator^  No.  134. 

Thib  fentence  is  dirided  into  four  parts  by  the  colon :  the 
firil  and  laft  parti  are  compound  members,  divided  by  ibe 
comma ;  the  fecond  and  third  are  fimple  members. 

Each  of  thefe  parts  contains  perfect  fenfe,  and  would  alfo 
form  a  complete  ftntencei  if  the  other  parts  had  not  been 
joined  to  ir. , 

The  Colon  is  alfo  ufed  when  a  femtcolon  goe^  beibrei  ami 
a  greater  paufe  is  required ;  though  tbe'  fimtence  be  not  com- 
plete ;  alfo  when  a  fpeecb  or  an  example  is  introduced. 

The  Pkriod  is  ufed  when  a  ienteuce  is  (b  far  finxfbed  as 
not  to  be  conne^ed  in  coudruAion  with  the  following  fentence; 
and  marks  -both  a  perfect  fenfe,  and  a  per£ed  fentence:^  as, 

^  Man,  confidered  in  his  prefent  fhte,  feems  only  fent  into 
the  world  to  propagate  his  kind*  He  provides  himfelf  with  a 
fucceflbr,  and  immediately  quits  his  poft  to  make  room  for 
biro.'* — Spectator. 

Thefe  are  two  perfe^  fentences,  divided  from  each  other 
by  the  period,  and  fubdivided  into  Ample  fentences  by  the 
comma.  The  firfl  of  thefe  two  fentences  reprefents  the  ^p€t: 
fcni  end  of  man's  miflion  into  this  prefent  world ;  namely^  to 
propigatiff  bis  kind :  the  fecond  (hews  the  real  cw/iquoice  of 
bis  rrfiderice  here ;  begetting  a  fucceflbr,  and  making  roooA 
for  him.  They  are  entirely  diftin^  fentences ;  unconnederf 
in  conffru^on  with  each  other,  and  wanting  nothing  to  make 
each  perfed  both  in  fenfe  and  fentence. 

Befide  the  four  foregoing  points  ufed  to  exprefs  the  paufes 
in  dlfcourfe,  there  are  three  oAers,  which  alfo  affeS  the  mo* 
dulation  of  the  voice :  namely* 

The  Note  of  Interrogatibn,  marked  thus  -        (?) 

The  Note  of  Adniiratibn,  or  Exclamation,  marked  thus  ( !  ) 
The  Pareotbefis,  marked  thus      •  •  *        (   ) 

Trx. 
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The  Note  op  Interrogation  is ufed  when  a  queftioQ 
IS  aflced :  as,  **  Would  an  infinitely,  wife  Being  nuiice  fuch  glo* 
rious creatures  for  £0  mean  a  purpofe ?  Can  be  delight  in  the 
production  of  fuch  abortive  intelligencesi  fuch  (hort-lived 
rcafonable  beii^s  ?  Would  he  give  us  talents  that  are  not  to 
be  exerted?  capacities  that  are  never  to  be  gratified  r "  Spe^, 
Thcfe  are  all  interrogative  feotencesi  and|  as  fuch,  are  marked 
by  the  interrogation  point.  , 

The  Note  of  Admjra.tion,  or  Exclamation,  is  ufed 
to  mark  the  fpeaker's  admiration,  and  any  fudden  paf- 
£on :  aS| 

<♦  And  fee!. 
T  is  c<Htne,  the  glorious  mom !  the  fecond  birth 
Of  Heaven  and  eaith !"  Thomson's  winter. 

■  Both  ihefe  points  mark  an  elevation  of  the  voice.  The 
length  of  time  required  by  them  as  paufes  is  uncertain,  and 
may  be  equal  to  that  of  a  iemicolon,  colon,  or  a  period. 

The  Parenthesis  is  ufed  to  enclofe a  word  or  fentence, 
inf^rted  in  another  fentence ;  which  is  not  neeeflary  to  the 
fcnfe,  nor  doe?  it  at  all  affeft  the  conftru6lion :  as,  **  Pompey 
on  the  other  (ide  (that  hardly  ever  fpake  in  public  without  a 
bludij  had  a  wonderful  fweetnefs  of  nature.*'  Thi*  point 
marks  a  moderate  depreflion  of  the  voice,  with  a  paufe  fome* 
what  greater tlutn  a  comma. 

There  are  alfo  other  marks  ufed  in  writing,  whidi,  though 
they  do  not  affedl  th?  voice  as  paufes,  yet  are  often  neceflary  . 
to  thrfenfe :  the  principal  of  which  marks  we  iUall  juQ  men- 
tion. 

The  Afostropbb,  marked  thus  ('),  is  only  a  comma 
placed  at  the  head  of  a  letter,  and  fignifies  either  that  fooie 
letter  or  letters  are  left  out  for  a  quicker  pronunciation;  as, 
77/,  for  /  wiii;  hi  dont^  for  he  does  /m/  :  or  eife  it  inarks  the 
poffeffive  cafe :  as,  John's  book. 

The  Accent  (' )  is  placed  over  a  vowel  to  rfenote  that 
ibe  word  is  accented  on  that  fyllablej  as,  Com'fre-hh'fin. 
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The  Note  op  Interrogation  isuredwhcna  queliioti 
li  alked  :  ai,  "  V\'oiilO  an  infinitely  wife  Being  make  fuch  glic 
riou!>(rcaiur«  ibiromean  a  piir^jore.'  Can  he  delight  in  the 
prodiii^ion  of  fuch  abortive  intelligences,  fuch  (lion-lived 
nalbn.ible  beiiig!^?  Would  he  give  u^  talents  that  are  not  lo 
hccxcricd;  capacities  that  are  never  to  be  graiiBed.'"  Speft. 
Thcfc  are  all  interrogative  femences,  a[id,  ai  fuch,  are  marked 
by  the  intKrrogaiioii  point. 

The  Note  of  Aduikation,  or  Exclamation,  it  tifed 
to  mark  the  fi)eaker's  admiration,  and  any  fudden  paf- 
£011 :  a^ 


Both  ihefe  points  mark  an  elevation  of  the  vcmcp.  The 
length  of  lime  reo/iired  by  them  a$  paiifes  it  uncertain,  .ind 
niny  be  eqiral  to  that  of  a  lemicolon,  colcii,  or  a  period. 

The  TAREit THESIS  is  tifed  loenclofea  word  or  fentence. 
inffrtetl  in  another  fcmence;  which  b  not  necellary  to  t^w 
fenfe,  nor  doe<  it  at  all  aWtft  the  conftni  Aion :  as,  **  Pompry 
on  the  other  fide  (that  hardly  ever  fpake  in  public  without  a 
blulli>  had  a  wonderful  fweetnefe  of  nature."  Thii  point 
marks  a  moderate  drpreflian  of  the  voice,  with  a  paufe  fome- 
what  greater  llian  a  comma. 

There  are  alfo  other  markiufed  in  writings  whicli,  ihotit',li 
.they  do  not  atfcA  the  voice  u  panfes,  yet  are  often  nrcefliiry 
tothrfenfe:  ibeprincipdof  whicbtiiarit*wefliaU  juR  men- 
tion. 

The  ApoiT«or>%;jaifMil  An  (')i  is  only  a  comma 
placet^  at  the  bead  of  i  JctKr,  and  Ggnifin  ritber  that  fume 
Inter  or  letters  are  Ifff  out  for  a  quirktr  pionuadatioii ;  at, 
i'//,  for  /  vilii  jfei/nV,  for  if  Jteimti  or  elfit  it  hurki  the 
pcifTeflive  cafe^^^Utt"^ 

The  Kcet^^^^r  i>ver  ■  vowel  to  denote  that 

tlic  word  **^^^^F  \^^^i  *■)  C»wfTt-hi»-fa^- 

Yai^^^m  The 


4f  or  XNOLfSH   OftAKlCAll. 


^  Were  all  books  reduced  to  their  quintefTence,  many  a 
btikjr  author  would  omke  hb  appearance  in  a  penny  paper : 
liicre  would  be  fcarcc  any  fuch  thing  in  nature  as  a  folio :  the 
works  of  an  age  would  be  contained  on  a  few  (halves  i'  not  to 
mention  millions  of  %'6lnmrs»  that  would  be  utterly  annihi« 
lated.*'— Spe^ator^  No.  134. 

Thifi  fentence  is  dirided  into  four  parts  by  the  colon :  the 
firft  and  laft  parts  are  compound  members,  divided  by  ibe 
comma ;  the  fecond  and  third  are  fimple  members. 

Each  of  thefe  parts  contains  perfect  fenfe,  and  would  alfo 
form  a  complete  ftntencC|  if  the  other  parts  had  not  been 
joined  to  ir. , 

The  Colon  is  alfo  ufed  when  a  femtcolon  goe^  befbrei  an<i 
a  greater  paufe  is  required ;  though  the'  fimtence  be  not  com- 
plete ;  alfo  when  a  fpeecb  or  an  example  is  introduced. 

The  Pfriod  is  ufed  wlien  a  ienteuce  is  (b  far  finished  as 
not  to  be  conne^ed  in  coudruAion  with  the  following  fentence; 
and  marks  -both  a  perfect  fenfe,  and  a  perfed  fenteuce:^  pi, 

^  Man,  conHdered  in  hb  prefent  fhte,  feems  only  fent  into 
the  world  to  propagate  his  kind*  He  provides  himfelf  with  a 
fucceflbr,  and  immediately  quits  his  poft  to  make  room  for 
h!ro.'* — Spectator. 

Thefe  are  two  perfe^  fentences,  divided  firom  each  other 
by  the  period,  and  fubdivided  into  Ample  fentences  by  the 
comma.  The  firfl  of  thefe  two  fentences  rrprefents  the  i^p€tm. 
t€ni  end  of  man's  miflioii  into  this  prefent  world ;  namely^  to 
propagate?  bis  kind :  the  fecond  (hews  Ht^real cw/equaicc  of 
Us  rrfiderice  here;  begetting  a  fuccefibr,  and  making  roooA 
for  hihi.  They  are  entirely  diftin^  fentences ;  unconneAed 
in  conffrufiion  with  each  other,  and  wanting  nothing  to  make 
each  perfed  both  in  fenfe  and  fentence. 

Befide  the  four  foref^oing  points  ufed  to  exprefsthe  paufes 
in  difcourfe,  there'are  three  otters,  which  alfo  affed  the  mo« 
dulation  of  the  vmce :  namely. 

The  Note  of  Interrogadon,  marked  thus  -        ( ?') 

The  Note  of  Adniiration,  or  Exclamation,  marked  thtts  ( !  ) 
The  Pareotbelis,  marked  thus      •  •  •        (   ) 

TRr 


OF    ENGLISH  GBAMMi^K.  4^ 

The  NoTB  OP  Interrogation  is  ufed  when  a  queftjoQ 
Is  aflced :  a%  **  Would  an  infinitely,  wife  Being  nuike  fuch  glo* 
rious creatures  for  fb  mean  a  purpofe ?  Can  be  delight  in  the 
produ6bion  of  fuch  abortive  iutelligencesi  fuch  (hort-lived 
rcafonable  belies  ?  Would  he  give  us  talents  that  are  not  to 
be  exerted?  capacities  that  are  never  to  be  gratified  r"  Spe^« 
Thefc  are  all  interrogative  feotenceS|  and,  at  fuch,  are  marked 
by  the  interrogation  poiot«  , 

The  Note  of  ADMiRA.TiON,  or  Exclamation,  is  ufed 
to  mark  the  fpeaker's  admiration,  and  any  fudden  paf* 
£on :  aS| 

<♦  And  fee! 
T  is  oome,  the  glorkras  mom  1  the  fecond  birth 
Of  Heaven  and  eaith i"  thomsom's  winter. 

Both  ihrfe  points  mark  an  elevation  of  the  voice.  The 
length  of  time  required  by  them  as  pauies  is  uncertain,  and 
nsay  be  equal  to  that  of  a  iemicolon,  colon,  or  a  period. 

The  Parenthesis  is  ufed  to  enclofe a  word  or  fentence, 
inflated  in  another  fentence ;  which  is  not  neeeflary  to  the 
fcnfe,  nor  does  it  at  all  affe^  the  conftru6lion :  as,  **  Pompey 
OR  the  other  (ide  (that  hardly  ever  fpake  in  public  without  a 
bluflij  had  a  wonderful  fweetnefs  of  nature."  Tl^*  point 
marks  a  moderate  deprelDon  of  the  voice,  with  a  paufe  fome* 
what  greater  tluin  a  comma. 

There  are  alfo  other  marks  ufed  in  writing,  whidi,  though 
thty  do  not  affedl  th^  voice  as  paufes,  yet  are  often  neceflary  . 
to  thrfenfe :  the  principal  of  which  marks  we  iUall  juft  men* 
tion. 

The  Afostropbb,  marked  thus  ('),  is  only  a  comma 
placed  at  the  head  of  a  letter,  and  fignifies  either  that  fome 
letter  or  letters  are  left  out  for  a  quicker  pronundatiou;  as, 
J'/ly  for  /  wiii:  bt  dout^  for  he  does  /m/  :  or  eife  it  inarks  the 
poffeffive  cafe :  as,  John's  book. 

The  Accent  (' )  is  placed  over  a  vowel  to  denote  that 
the  word  is  accented  on  that  fyllable;  as,  Com^fre-Un^Jmn 
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The  Note  of  Interrogation  isufcdwhena  queilioQ 
IS  a  Iked :  as,  *^  Would  an  infinitely  wife  Being  make  fuch  glo- 
rious creatures  for  fo  mean  a  purpofe r  Can  he  delight  in  the 
produ(!-1ion  of  fuch  abortive  intelligences,  fuch  (liort^lived 
rcafonable  beings  ?  Would  he  give  Ub  talents  that  are  not  to 
be  exerted  ?  capacities  that  are  never  to  be  gratified  r"  SpcSt. 
Tticfc  are  all  interrogative  fentences,  and,  as  fuch,  are  marked 
by  the  interrogation  point. 

TlicNoTE  OF  AoMiRATioy,  or  Exclamation,  is  ufed 
to  mark  the  fpeaker's  admiration^  and  any  fudden  paf- 
/ion :  as, 

<«  And  fee ! 
T  is  con-w,  the  f^lorious  mom  I  the  fccond  bitih 
Of  Heaven  and  eaith !"  tiiomsom's  wi2<tkr. 

Both  ihefe  points  mark  an  elevation  of  the  voicf.  The 
length  of  time  rcoiiired  by  them  as  paufes  is  uncertain,  and 
may  be  eqtial  to  that  of  a  femicolon,  colon,  or  a  pedod. 

The  Pa R ENTH  Es I s  is  ufed  to  enclofe  a  word  or  fentence, 
inf^rted  in  another  fentence ;  which  is  not  necelTary  to  the 
fcnfe,  nor  doe?  it  at  all  affect  the  conftmdlion :  as,  **  Pompey 
on  the  other  (ide  (tliat  hardly  ever  fpke  in  pubh'c  without  a 
bluili;  had  a  wonderful  fweetnefs  of  nature."  This  point 
marks  a  moderate  depreffion  of  the  voice,  with  a  paufe  fome- 
what  greater  than  a  comma* 

There  are  alfo  other  marks  ufed  in  writing,  whicli,  thouv^Ji 
they  do  not  affedl  the  voice  as  paufes,  yet  are  often  ncccflary 
to  the  fenfe :  the  principal  of  wliich  marks  we  fliall  juQ  men- 
tion. 

The  Afostbopbb,  marked  thus  ('),  is  only  a  comma 
placed  at  the  head  of  a  letter,  and  (ignifies  either  that  fome 
letter  or  letters  are  left  out  for  a  quicker  pronunciation;  as, 
J%  for  /  Tvill;  kg  dwt^  for  he  does  /m/  :  or  elfe  it  marks  the 
poflefBve  cafe :  as,  John's  book. 

The  Accent  (  '  )  is  placed  over  a  vowel  to  denote  that 
tlie  word  is  accented  on  that  fy liable ;  as,  Com^pre'hU'fit^" 
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^  Were  all  books  reduced  to  their  quinteflence,  many  a 
hdkjr  author  would  omke  hb  appearance  in  a  penny  paper : 
liicre  would  be  fcarce  any  fuch  thing  in  nature  as  a  foBo :  the 
works  of  ao  age  would  be  contained  on  a  few  (halves  i'  not  to 
mention  millions  of  rolnmrs^  that  would  be  utterly  annihi« 
lated.*'— Spe^ator^  No.  134. 

Thk  fentence  is  dirided  into  four  parts  by  the  colon :  the 
firil  and  laft  parts  are  compound  members,  divided  by  ibe 
comma ;  the  fecond  and  third  are  fimple  members. 

Each  of  tliefe  parts  contains  perfect  fenfe,  and  wouM  alfo 
form  a  complete  ftntencC|  if  the  other  parts  had  not  been 
joined  to  ir. , 

The  Colon  is  alfo  ufed  when  a  femtcolon  goes  before,  ami 
a  greater  paufe  is  required ;  though  the'  fimtence  be  not  com- 
plete ;  alfo  when  a  fpeecb  or  an  example  is  introduced. 

The  Period  is  ufed  when  a  ienteuce  is  (b  far  finifbed  as 
not  to  be  conneded  in  couftruAion  with  the  following  fentence; 
and  marks -both  a  perfect  fenfe,  and  aper£ed  fentence:^  9^ 

^  Man,  conddered  in  his  prefent  fbte,  feems  only  fent  into 
the  world  to  propagate  his  kind.  He  provides  himfelf  with  a 
fucceflbr,  and  immediately  quits  his  poft  to  make  room  for 
hfro.'* — Spectator. 

Thefe  are  two  pcrfe^  fentences,  divided  from  each  other 
by  the  period,  and  fubdWided  into  Ample  fentences  by  the 
comma.  The  firfl  of  thefe  two  fentences  reprefents  the  ^p€tm 
fcni  end  of  man's  miflion  into  this  prefent  world ;  namely^  to 
propagate?  his  kind :  the  fecond  (hews  the  real  amfet^uaice  of 
his  rriiderice  here;  begetting  a  fucceflbr,  and  making  roool 
for  hihii.  They  are  entirely  diftin^  fentences ;  unconneded 
m  conffrufiion  with  each  other,  and  wanting  nothing  to  make 
each  perfed  both  in  fenfe  and  fentence. 

Befide  the  four  foregoing  points  ufed  to  ezprefs  the  paufes 
in  difcourfe,  there  are  three  oAers,  which  alfo  affed  the  mo* 
dulation  of  the  voice :  namely. 

The  Note  of  Interrbgadon,  marked  thus  -        (?') 

The  Note  of  AdnUratibn,  or  Exclamation,  marked  thus  ( !  ) 
The  Pareotbefis,  marked  thus      •  •  •        (   ) 

Tr^ 
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The  NoTB  OP  Interrogation  is ufed  when  a  queilioQ 
Is  aflced :  a%  **  Would  an  infinitely,  wife  Being  make  fuch  glo* 
rious  creatures  for  fb  mean  a  purpofe ?  Can  be  delight  in  the 
production  of  fuch  abortive  iiitelligencesi  fuch  (hort-lived 
rcafonable  beii^s  ?  Would  he  give  us  talents  that  are  not  to 
be  exerted  ?  capacities  that  are  never  to  be  gratified  f "  Spe£^« 
Thefc  are  all  interrogative  feotences,  and,  as  fuch,  are  marked 
by  the  interrogation  point.  , 

The  Note  of  Admi-r  action,  or  Exclamation,  is  ufed 
to  mark  the  f|ieaker's  admiration,  and  any  fudden  paf* 
£on :  aS| 

<*  And  fee! 
T  is  oome,  the  glorknis  mom  1  the  fecond  birth 
Of  Heaven  and  eaith !"  thomsom's  winter. 

Both  ihefe  points  mark  an  elevation  of  the  voicf.  The 
length  of  time  required  by  them  as  paufes  is  uncertain,  and 
may  be  equal  to  that  of  a  femicoion,  colon,  or  a  period. 

The  Parenthesis  is  ufed  to  enclofe a  word  or  fentence, 
inf^rted  in  another  fentence ;  which  is  not  neeeflary  to  the 
fcnfe,  nor  does  it  at  all  affe^  the  conftru6lion :  as,  **  Pompey 
on  the  other  fide  (that  hardly  ever  fpake  in  public  without  a 
blufiij  had  a  wonderful  fweetnefs  of  nature."  This  point 
marks  a  moderate  depreflSon  of  the  voice,  with  a  paufe  fome- 
what  greater tlian  a  comma. 

There  are  alfo  other  marks  ufed  in  writing,  whidi,  though 
thty  do  not  affedl  th?  voice  as  paufes,  yet  are  often  neeeflary  . 
to  thrfenfe :  the  principal  of  which  niark^  we  iUall  jufi  men* 
tion. 

The  Afostropbb,  marked  thus  ('),  is  only  a  comma 
placed  at  the  head  of  a  Jetter,  and  fignifies  either  that  fooie 
letter  or  letters  are  left  out  for  a  quicker  pronundatiou;  as, 
J%  for  /  wiii;  Jk  dont^  for  he  does  ftot :  or  elfe  it  taarks  the 
poifeffive  cafe :  as,  John's  book. 

The  Accent  (' )  is  placed  over  a  vowel  to  cfenote  that 
the  word  is  accented  on  that  fy liable;  as,  Confpre*hin*Jm. 

Vot.  I.      ,  C  TUe 


Tlir  Bi  KTC  ("  ),  pboed  over  ai  rowel  to  figuify  it  fhould 

Tbe  CxBCVMrLEX  (  a  X  pbtoed  over  fame  vowfl  to  fhenv^ 
car  s  s  CD  be  pcoooQiiced  Jaag  z  as,  MJpitte. 

T!ie  Ca&et^  of  the  £ane  form  with  the  drcumflex,  but 
pboed  beocith  tbe  licc^  to  Ihew  thit  ibmctiuDg  is  omitted 
wUch  it  iaiencJ  over  the  line :  s,  dis^ie. 

The  Ds&LTsis  (")y  or  two  points  placed  over  two  voweU 
io  a  wed  to  ftev  they  are  to  he  parted,  not  being  a  diph* 

Tbe  Ht  p  ■  Ev,  or  note  of  conjandiDn  (•),  being  a  ftnught 
EiK-,  n;<d  ra  coone^  compoond  words  tog^ber :  as,  Htari^ 
irmia^;  Bmk-Uetf*r»  And  when  iofertcd  at  the  end  of  a  line, 
k  ftiews  the  word  is  iSTided  acoovffiiig  10  lis  fyUables ;  as^  4/^ 

The  Ikdex  (fl^X  or  hnd,  pointing  to  fixnething  re* 


Tbe  AsTsaisM  (*>,  or  Smr,  diiefling  to  fixne  note  in 
die  mafgin,  or  at  tbe  bocnm  of  die  pife.  Several  of  them 
tcNs^lvr  denote  Something  dcfcdivc^  or  improper  to  be  rei» 


The  OsFLtsK  (f  \  is  nied  to  refer  to  a  note  like  the  fore* 
gOEng.  ^od  ia  iome  didiooaries  it  denotes  the  word  to  be 
obtblrte. 

The  PAaAGiAPH  (f )  marks  acfiviion  of  ientencesun* 
der  one  head.  It  is  uicd  chiefly  in  the  rvipr  tranilation  of 
the  Bible. 

The  Sectiost  (})  flKwt  a  greaicr  diHfion  than  the  pa-* 
lagnpb. 

The  CaoTCRETs  ([])  include  a  word  or  feotence  expla- 
natory  of  u  hat  was  mentioned  beforew 

The  Quotation  (**—")  is  a  double  comma  (the  firft 
revcrfcd),  and  placed  at  the  beginning  and  end  of  a  fentcnce, 
or  fentcncc)!  taken  from  another  author. 
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A  PRAXIS; 
Or  Examples  of  Orammaticid  Refohtiwu 

John,  iy« 

X  WbentberrfMe  die  Lord  knew  how  the  Pharifees  had 
'ticard  that   Jefus  made  and  baptised  nxM  dSfcipfes  than 
John; 

2  (Though  Jefus  himself  baptized  not,  l^ut  his  difciples ;) 

3  He  left  Judsea,  and  departed  agam  into  Galilee. 

4  And  he  mull  needs  go  through  Samaria. 

5  Then  cometh  he  to  a  city  of  Samaria,  which  is  called 
Sychar,  near  to  the  parcel  of  ground  that  Jao^  gave  to  his 
Ion  Jofeph. 

6  Now  Jacob's  well  w»  there.  Jefus  therefore  being  wea- 
ried with  his  journey,  fat  thtis  oh  the  well:  and  it  was  about 
the  fixth  hour. 

7  There  cometh  a  woman  of  Samaria  to  draw  water :  Jefus 
faith  nnto  her.  Give  me  to  drink. 

I  IVken  is  an  adverb  of  time ;  tkerrfwe^  an  adverb  wkh  a 
prepoBtion  added  to  it ;  r>^  the  definite  article  \  Lwd,  common . 
noun,  fingular  number,  mafculine  gender,  nominative  cafe, 
Mnig  the  agent  of  the  fentence ;  ib^,  the  verb  neuter,  third 
perfon,  fingukr,  governed  by  the  noun  Ltri/,  and  agrenng 
with  It,  pail  time;  indicative  mode,  and  the  attribute  of  the 
fentence;  fmo^  an  adverb  of  maimer;  M^,  definite  article; 
*Pkanfees^  noun  common,  plural  number,  nominative  cafe ; 
h^d  Aeardy  verb  neuter  with  the  auxiliary  haJ^  plural,  third 
pedbn,  paft  time,  indicative  mode,  governed  hyPkarifees;  ihmf^ 
a  copulative  coryun6iion;'^^,  a  proper  name,  mafculine^ 
Dominative  c^,  and  the  agent  of  the  (fcntence ;  madg^  mi 
h/^thuiy  two  verbs  a6^ive,  third  perfon^  fiogular,  pafi  time, 
iudicative  mode^  connc^ed  with  each  other  by  the  copulative 
conjun^on  andy  and  are  the  attribute  of  tho-fentence ;  mmt^ 
an  adverb  of  comparifon ;  difcijiltSj  noiin  plural,  obje6live 
cafe,  and  the  ottjeft  of  thefentepee;  ttian^  comparative  con* 

Q  a  jun£tion, 
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'iiutfixua,  crmpahn]^  the  number  mentioned  io  the  forcgoin 
tc!«cence  wi:h  that  of  the  following :  as,  hafti%idm9rc  difciples^ 
t'ttm  jroiiM ((fid) ;  JSb&a^  a  pi^oper  name. 

2  Thmgk,  a  dlsjtinctive  conjundkm ;  Je/ms^  a  proper  name, 
li  before;  kimjelfy  theobjeftnre  pfoooun  of  the  third  perfoii 
ftiugu!ar«  uuf^uane  gender,  joined  to  tbe  io|(ular  fubftantive 

y^jr>  CD  exprefs  an  cxdufire  emphafis ;  hmftiiud^  verb  adivc, 
diird  periboy  fingular,  pnft  time,  and  iiidicatire  mode,  thougit 
ir  be  go%cmed  br  the  coojunffioii  ihmgi^  for  k  is  not  of  a 
dotibcAxI,  but  ablbtuoe  Mture,  declaring,  that  Jtfus  did  not 
^pihat  ain  ;  it  forms  the  attribute  of  tbe  fentence  to  the  agent 
yr^ks ;  n^,  a  negarire  adTcrb,  added  to  the  verb,  and  alter- 
ing its  (eafe;  the  poflHEve  pmooaa  ajt  being  underftood; 
w^  a  uJ>JuQcHve  conJun^Hoo,  correfponding  to  the  former 
conJuactioQ  £^^  and  espieffisg  an  i^ppofitioo  in  meaning ; 
kis^  the  pade£«e  praoouoa  ^^uni  perfoo,  fingulu^  mafculine 
gender;  dl/^i^Us^  the  plural  fubftantivc,  nonunadve  cafe,  the 
auxiliary  (did)  being  Hnderftuod :  as,  iis  dijci^es  did.  The 
whole  verfe  is  bcluded  in  a  paicnthelis,  and  is  not  connected 
in  ienfe  or  couftniAioo,  with  the  rtft  of  the  chapter. 

3  Hr,  a  pronoun  of  the  third  pcrfon  fingnbr,  mafculine 
gender,  nominative  cafe ;  uicd  as  a  fubfiitute  for  the  noun 
^4^,  and  goMrerucd  by  it;  Ijft^  a  verb  adive,  third  perfon, 
fingular,  governed  by  the  proooun  ir,  pad  time,  indicative 
node ;  Jmd^r^ty  a  proper  name  of  a  city,  obje^ve  cafe,  as  it 
forms  tbe  objeA  to  the  fentence;  mmd^  a  copulative  conjunc- 
tion ;  J^rttd^  a  verb  neuter,  third  perfon,  fingular,  governed 
alfo  by  the  pronoun  ir,  paft  dme,  indicative  mode ;  tf^«i«,  an 
adverb ;  iwH^  a  prepofiuon ;  Gmliitt^  a  proper  nouo,  objec- 
tive cafe,  governed  by  the  prepofition  imf. 

4  Aid^  a  copuladve  conjunction,  rxprefiing  an  addition  ; 
^,  a  pronoun  as  before,  agreeing  with  its  antecedent  noun 
Je/MSi  mufi^  an  auxiliary,  denoting  oeceflity,  and  having  no 
variation ;  meeds^  an  adverb ;  ^  a  neuter  verb ;  thr^mgk^  ^ 
prepoficion ;  Samatim^  a  proper  name  for  a  country,  objedive 
cafe,  being  governed  by  the  prepofiiion  thr%i^k* 

5. 3%«, 
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5  Then^i  an  adverb  of  time ;  e^meik,  a  neuter  verh|  governed 
by  the  pronoun  kc  in  perfon  a»d  number,  and  placc^  before  it, 
as  is  fometinies  the  caic  when  tbe  agent  is  a  pronoun ;  indica* 
live  mode,  and  prefent  time  (improperly,  for  it  (hould  be  in 
the  pad  time,  as,  ^then  cmme  he );  ^,  a  pronoun ;  /f^  a 
prepofition ;  «,  the  indefinite  article ;  citjt^  a  common  noun, 
iingular,  neuter  gender,  objedive  caie,  being  governed  by 
the  prrpoiition  /«;  j^,  a  prepoficion;  Samaria^  a  proper 
name,  (ingulari  objective  cafe;  whick^  a  relative,  agreeing 
M'ith  its  antecedent  city ;  is^  the  neuter  verb  io  ie^  prefenc 
time,  lingular,  third  perfon,  indicative  mode ;  calUd^  the  per* 
ie6i  participle  of  the  neuter  verb  /o  call^  being  placed  after 
the  auxiliary  is :  Sychar^  a  proper  name  of  a  city,  nominative 
caie,  being  pjaced  after  tbe  neuter  verb,  cmlled;  near^  an  ad- 
verb  of  diflance;  /0,  a  prepofition  ;  /^f,  thq  definite  article; 
parcel^  a  common  noun,  iinguiar,  obje^ive  cafe,  governed  by 
theprepofition  z^;  9^,  a  prepolition ;  ground^  fubflantive  com- 
mon, objc£tive  cafe,  governed  by  the  prepodtion  f/;  that^  a 
relative,  agreeing  with  its  antecedent,  the  parcel  pf  ^mmdi 
Jacohy  a  proper  name  of  the  patriarch,  mafculine,  nominative 
cafe;  gavty  a  verb  active,  third  perfon,  lingular,  paft  time^ 
indicative  mode,  governed  by  Jacobs  the  fame  as,  Jaath  gave 
tfiat ;  /»,  a  prepoiifion ;  his^  a  poflefiive  pronoun,  agreeing  in 
perfon,  number,  and  gender,  with  the  noun  Jac^^  and  go- 
verned by  it,  and  in  the  poflefEve  cafe,  to  (hew  the  relation  of 
poflclhon  between  Jacoh  zvi6/on:fon  is  a  common  noun,  do- 
gular,  mafculine  gender,  objective  cafe,  governed  by  the  pre- 
pofition  to\,Jefephy  a  proper  name,  put  in  appofltion  to Jhtif 
chat  is,  in  the  lame  ca(e,  and  governed  by  the  fame  prepofi* 
tion  tc, 

6  NoWf  an  adverb;  Jacoh^s^  a  fubflantive  proper,  pofleflivc 
cafe^  wtf//,  a  common  noun,  lingular,  nominative  cafe,  the 
fame  as,  the  ivell  of  Jacob  ;  was^  the  neuter  verb  to  he^  third 
^txifiti  lingular^  pad  time,  indicative  mode;  there^  an  adverb 
9f  place;  Jeftu^  a  proper  name;  therrfvre^  an  aciverb  with  a 
{>rcpolition,  the  (ame  as  there  ^ndy^,  it  has  the  (onfiru^ioli 


46  OF  ENGLISH   GRA»mAR* 


wife  man  will  defire  no  more  tlian  what  he  may^et  jnftly  : 
a  wife  man  twill  defire  no  more  than  what  ht  mny  ufe  fober'ly  : 
a  wife  man'  will  defire  no  more  than  what  ke  may  diflribute 
tkeer/vlty  :  a  wife  man  will  defire  no  more  than  what  he  may 
Irot  updM  eontemtedfyi  •  Tbey  muft  each  of  them,  therefore, 
be  diftinguiflied  by  a  comma.  They. are  fo  many  fimpl^ 
fentences,  and  the  whole  is  a  compound  fentence. 

As  leniences  themfelves  are  divided  into  fimple  and  com- 
pound, fb  the  members  of  fentenccs  may  be  divided  into 
fimple  and  compound  members:  for  whole  fentences, 
whether  fimple  or  compound,  may  become  members  of 
other  fcntences,  by  means  of  a  connexion. 

The  following  are  marked  by  a  Comma : 

Firft,  fimple  members  of  fentenccs,  clofely  conne^ed  toge- 
ther in  one  compound  member  or  fentence :  as  in  the  fore* 
going  example:  except,  firfl,  wlien  the  members  are  fhprt  in 
comparative  fentenct-s :  as,  in  the  former  part  of  the  lad  ex- 
ample, *'  a  wife  man  will  defire  np  more  than  what  he  may  get 
juftly."  Thcfe  are,  in  faft,  two  fimple  fentences  ^wtpared  by 
the  conjun(flion  than  ;  but,  being  fhort,  they  are  not  feparated 
by  a  comma.  Secondly,  when  two  fimple  members  or  fen- 
tences are  clofely  conne^ed  by  a  relative,  and  the  fubje£l  of 
the  aiKccedent  is  confined  to  a  particular  (enfe :  as,  *'  the  man 
who  is  pofiTefied  of  this  excellent  frame  of  mind,  is  not  only  \ 
•a(y  in  his  thoughts,  but  a  perfect  ipafier  of  all  the  powers 
and  faculties  of  his  foul." — Spectator.  In  this  feiitencei  the 
man^  is  conne^ed  to  the  following  fentpnces  by  the  relative 
^ho;  which  rediTiins  the  idea  of  the  antecedent  to  the  fenfe 
here  mentioned. 

Secondly,  the  cafe  abfulute :  as,  *'  the  dcors  being  fliut, 
Jcfus  flood  in  the  midft.** 

Thirdly,  nouns  in  appofition,  when  confiftlng  of  fnany 
terms:  as,  *^  Alexander,  the  great,  cruel,  and.unjuft/*. 

Fourthly,  the  vocative  cafe,  or  when  an  addrels  is  made  to 
.'^perfon:  as,  ^Thisfaid,  hefbrme3  thee,  Adam^'th^,  O 
wan."— Miltoh. 

3  Fifthly, 
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Fifthly,  when  there  are  more  than  two  nouns,  or  adjcAives, 
cunneded  by  cppalatives  or  disjun^ves ;  or  when  there  Wtt 
only  two,  if  the  conjundion  be  underflood :  as,  **  Rapttn^ 
tranfports,  and  ecffams  are  the  rewards  which  they  confer: 
fighs  and  tears,  prayers  and  broken  hearts,  wre  the  ofierings  * 
which  are  paid  to  thein."«-Spedator. 

Sixthly,  a  circumftance  of  importance,  though  -mity  an 
imperfe^  phrafe :  asy  *^  the  principle  may  be  defe^lve  or 
faulty;  but  the  ooofequences  it  produces  are  fogood,  ihatf 
for  the  benefit  of  mankind,  it  ought  not  to  be  extinguiihed.'' 
Sped^ator. 

Laflly,  the  participle  with  fomething  depending  on  it :  as, 

••  Now  morn,  heriofy  ftept  in  th*  eaftern  clime 
Advancing^  fow'd  the  earth  with  orient  pewrl."  milto!!. 

The  Semicolon  is  ufed  when  a  fentence,  or  member  of 
a  fentence,  requires  a  greater  paufe  than  a  comma,  yet  neither 
forms  a  perfect  fehfe,  nor  a  perfe6^  fentence ;  but  is  followed 
b^  fome  other  member,  or  fentence,  with  which  it  b  cioiely 
Gonnefted :  as, 

'*  To  look  upon  the  foul  as  going  from  ftrength  to  ftrength^ 
to  confider  that  fhe  is  to  ihine  for  ever  with  new  acceflions  of 
glory,  and  brighten  to  all  eternity;  that  (he  will  be  fiill  add- 
ing virtue  to  virtue,  and  knowledge  to  knowledge ;  carries 
in  it  fomething  wonderfully  agreeable  to  that  ambition  which 
is  natural  to  the  mind  of  man/' — Spedaton  \ 

This  compound  fentence  is  divided  into  three  principal 
parts  by  the  femicolon ;  each  part  requires  a  greater  paufe 
than  a  comma;  but  neither  of  them  expreiles  perfeA  i^nfe, 
•r  forms  a  perfeft  fentence,  being  clofely  conne£led  in  fenfe 
with  each  other. 

The  C01.0N  is  ufed  when  a  fentence^  ■  whether  fimple  or 
compound,  requires  a  greater  paiife  than  a  femicolon  :  it  aU 
ways  forms  a  perfed  fenfe,  and  would  by  itfclf  form  a  com- 
plete fentence,  but  is.  followed  by  another  member,  or  itH" 

tepee^  making  Uie  t^fi  more  full  and*  complete :  as,  .  ,  - 

•-'  "•'  '      *«  Were 


y  Ltff  BcBCty  mny  a 
1  peanj  paper : 
iB^Mio:  the 
ftdves  I  not  to 
annihi* 


fcvibr  ooioo:  the 


V  and  would  alfo 


iSL  X  3e  2Cier  r  ji3  had  not  been 

<  ^uua  Tssie  ^  ^■|iin«i»i  -  zdomkiiib  ftMnnt  be  not  coot* 

T>e  ^^  c7  is  ilea  «  jck  x  JTifiaLi  ii  Co  Ev  Eniihed  as 

n  te  CMuc^^^  la  «  ^iL&asf^iiir  vacB  'AfffcBowring  fenteoce; 

-xnn^  ^rr  i  j^jgdt  :^sais.  ib<  aperfeS&itfexicc:.9By 

*  Xiir«  ^-.MiiinaQe  'js.  zis  pi^&Jt  bx;  feeoB  onl j  icnt  lm» 

ibt  vot-'*^  »  rr^n^pa;  r:^  cm.  He  profiles  bisnielf  vith  a 

iicc?&v.    u^f  inR»Ls2cr  csb  ^  po&  ID  mike  room  for 


TVc  ^*c  ^•Q  :cfecl  vacssces.  &iirf  fiwn  cich  other 
Vt  :V  7«*xx%,  4«xir  ^i^^fokii  ^:3  cspfe  fatecces  by  the 
cuorisA.  TV  ivt «  ^^  :«o  VgeCMces  tcptcfatt*  tf<e  d^f^t* 
meesii  s^^3!U»\«Una  -K(»dHpcticni  vorid;  namdy^to 
yc^a^^ee  >»  il«i«  :b«  Uiccvod  &cvs  ^htrtmltmfe^iaue  of 
l»  iviJrKe  ^oc;  b^^sa^  x  ibocrilbr,  and  making  roool 
tvbaes.  Tbrr  are  cadr^T  c^iHaift  ienrtiioes :  wtcooiiededl 
ia  ouCmflToo  with  eK^  ocber,  aad  vancing  nothing  to  make 
each  t«red  both  in  &nfe  and  festencr. 

BeSde  the  ionr  fctgaun  points  ufad  to  exprels  the  puifes 
In  difcocrfe,  there  are  thne  odicn,  vfakh  aUb  aflleA  the  roo« 
duUtion  cf  the  roioe:  nameiyv 

The  Nate  of  Interropiion,  rovked  tfaos  (?) 

The  Note  of  Adaption,  or  Exdanna&Hi,  oariLcd  thus( !  ) 
The  Pareotbefis,  marked  thus      •  •  •        (   ) 

Tri. 


1^ 
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The  Note  OF  Interrogation  is ufed  when  a  queftion 
is  aiked :  as,  **  Would  an  infiiiitely  wife  Being  make  fuch  glo* 
rious  creatures  for  £o  mean  a  (mrpofe f  Can  be  delight  in  the 
produiEtion  of  fuch  alwrtive  intelligences,  fuch  (hort-lived 
reafonable  beii^s  ?  Would  he  give  us  talents  that  are  not  to 
be  exerted?  capacities  that  are  never  to  be  gratified  r"  Sped. 
Thcfc  are  all  interrogative  fentencesi  and,  as  fuch,  are  marked 
by  the  interrogation  point. 

TlieNoTB  OF  ADMiRA-TiONy  or  EXCLAMATION,  IS  ufed 
to  mark  the  f|)eaker's  admiration,  and  any  fudden  paf« 
£on :  aS| 

<♦  And  fee!. 
*T  is  cofYw,  th«  glorious  mom !  the  fecond  Urth 
Of  Heaven  and  eaith !"  thomsom'i  wintkr. 

Both  ihefe  points  mark  an  elevation  of  the  voice.  The 
length  of  time  required  by  them  as  paufes  is  uncertain,  and 
may  be  equal  to  that  of  a  femicoion,  colon,  or  a  period. 

The  Parenthesis  is  ufed  to enclofe a  word  or  fentence, 
inferted  in  another  fentence ;  which  is  not  neeeflary  to  th^ 
fenfe,  nor  doe^  it  at  all  affe^  the  conftru6lion :  as,  **  Pompey 
on  the  other  fide  (tltat  hardly  ever  fpake  in  public  without  a 
blulli)  had  a  wonderful  fweetnefs  of  nature.''  This  point 
marks  a  moderate  deprefljon  of  the  voice,  with  a  paufe  fome- 
what  greater  tlian  a  comma. 

There  are  alfo  other  marks  ufed  in  writing,  whicli,  though 
they  do  not  affcft  th^  voice  as  paufes,  yet  are  often  neeeflary  . 
to  thrfenfe :  the  principal  of  which  marks  we  ihall  juft  men- 
tion. 

The  Apostiofhb,  marked  thus  ('),  is  only  a  comma 
placed  at  the  head  of  a  Jetter^  and  (ignifies  either  that  fome 
letter  or  letters  are  left  out  for  a  quicker  pronunciation;  as, 
J%  for  /  wili;  hi  dont^  for  he  does  t^i :  or  eife  it  hMrks  the 
poifeffive  cafe :  as,  John's  book. 

The  Accent  (')  is  placed  over  a  vowel  to  denote  that 
tlie  word  is  accented  on  that  fyllabie;  as,  Com'fre-A^/i'Ji^* 

Vot.  I.      .  G  TUc 


'  .  f 


m  ^gfoiy  k  fhould 


toih< 


:^  drannflex,  but 
ing  is  omtited 


rroToweU 
bring  a  dipb* 

:-\baiigaihnight 

:  as,  Htari* 

tte  end  of  a  line, 

19  Mm  fillip  rc« 


jiMOK  iaDOEkac  mbAm^  cr  MWiiin  to  be  rc» 


3d  a  Mtt  Ste  uie  fore* 
ac  #EBOftB  tbc  woffd  CO  be 


ov  KOtaiccs  un* 
traaflatioa  of 


P:tf  >£CTr^3r  ^f?  Jbevs  a  f^tner  Arifioa  than  die  pa* 


.^w. 


Trap  CxcTcsrrs  (*]]^  ^acl^^e  a  word  or  feiitenc<  capb* 


QccTATxoN  ;'^^**)  »  a  dcnble  comma  (tbe  firft 
rrrerfea:,  andp^Ktdjirtliebcsinaiiigaadendof  a  (eolence^ 
or  lezu^cc^  lULca  m>aiuc;ber  actbor. 


A  PRAXIS; 


%. 
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A  PRAXIS; 
Or  Examples  tf  Gramrikaikal  Refohtimu 

John,  iv. 

X  Wbentberefere  die  Lord  knew  how  the  Phsurifees  had 
'heard  that   Jefus  made  and  baptised  mor^  difciples  than 
John ; 
3  (Though  Jefus  himfelf  baptized  not,  l^ut  his  difciples ;) 

3  He  left  Judsca,  and  departed  again  into  Galilee. 

4  And  he  muil  needs  go  through  Sanmria. 

5  Then  cometh  he  to  a  city  of  Samaria,  which  is  called 
Sychar,  near  to  the  parcel  of  ground  that  Jacob  gave  to  his 
ion  Jofeph. 

6  Now  Jacob's  well  was  there.  Jefus  therefore  being  wea-   % 
ried  with  his  joumeyi  fat  thus  ob  the  well:  and  it  was  about 
the  fixth  hour. 

7  There  cometh  a  woman  of  Saknaria  to  draw  water :  Jefus 
faith  nnto  her.  Give  me  to  drink. 

I  When  is  an  adverb  of  tirtie;  thettfvre^  an  adverb  wkh  a 
piepoRtion  added  to  it;  r>^,  the  definite  article;  Lwd^  common, 
noun,  fingular  number,  mafculine  gender,  nominative  cafe^ 
•being  the  agent  of  the  fenteoce ;  Ttne^^  the  verb  neuter,  third 
perfon,  fingular,  governed  by  the  noun  Lvrd^  and  agreeing 
with  it,  paft  time;  indicative  mode,  and  the  attribute  of  x\m 
fentence;  hvw^  an  adverb  of  matiner;  Mr,  definite  article; 
^karifees^  noun  common,  plural  number,  nominative  cafe ; 
^W  heard^  verb  neuter  with  the  auxiliary  hmJ^  plural,  third 
perfon,  pafitime,  indicative  mode,  govenvcd  hyPharifees;  ihmf^ 
B  copulative  conjundlion ; ',^^^1  a  pr<>pcr  name,  mafculine^ 
nominative  cale,  and  the  agent  of  the  firatence;  madgy  md 
b/ffithud^  two  verbs  a^ive,  third  perfon^  liogular,  pad  time, 
indicative  mode^  connected  with  each  other  by  the  copulative 
conjun^on  €»d^  and  are  the  attributie  of  the^fentence;  mmt^ 
an  adverb  of  comparifon ;  difcijklts^  noun  plural,  objective 
cafe,  and  the  oh^td  of  thefentepce;  tian^  comparative  con*' 

G  a  junction, 
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jundlion,  comparing  the  number  mentioned  in  the  foregoing 
fentence  with  that  of  the  following :  as,  haptiztd marc  di/dpUsj 
than  JVia{dicl);  John^  a  propername* 

2  Though^  a  disjnn^ive  conjun£tion ;  Jf/us^  a  proper  name, 
as  before;  himfelf\  the  object  ve  pronoun  of  the  third  perfoii 
iingular,  mafcuiine  gender,  joined  to  the  Angular  fubftaative 

/eif\  to  exprefs  an  txdufive  emphaiis ;  kiptixed^  verb  adivc, 
tliird  perfon,  fingular,  pad  time,  and  indicative  mode,  thouglr 
it  be  governed  by  the  conjundion  though^  for  it  is  not  of  a 
doubt  All,  but  abfolute  nature^  declaring,  that  jfefus  did  not 
bapti%c  any  ;  it  forms  the  attribute  of  the  feiitence  to  the  agent 
Je/us;  «•/,  a  negative  adverb,  added  to  the  verb,  and  alter- 
ing its  fenfe,  the  poflefiive  pronoun  Awy  being  uaderdood; 
hut^  a  disjundive  conjunction,  correfponding  to  the  former 
conjunction /^•«/^,  and  expireflingan  oppofition  in  meaning; 
kiSf  the  pofleflive  pronoun,  third  perfon,  fingular,  marculioe 
gender;  difcijiles^  the  phiral  fubdantive,  nominative  cafe,  the 

;auxiliary  (did)  being  underfiood :  as,  his  difiifies  did.  The 
whole  ^ti{t  is  included  in  a  parentbeiis,  and  is  not  connected 

in  fenfe  or  conflrudlion,  with  the  reft  of  the  chapter. 

3  /2r,  a  pronoun  of  the  third  perfon  fingular,  mafcuiine 
gender,  nominative  cafe  \  ufed  as  a  fubftitute  for  the  noua 
Jefms^  and  governed  by  it ;  Uft^  a  verb  adive,  tbird  perfon, 
fingular,  governed  by  the  pronoun  ke^  paid  time,  indicative 
node ;  Judtea^  a  proper  name  of  a  city,  objective  cafe,  as  it 
forms  the  objeCt  to  the  fentence;  and^  a  copulative  conjunc* 
tion;  departed^  a  verb  neuter,  third  perfon,  fingular,  governed 
alfo  by  the  pronoun  ^f,  paft  time,  indicative  mode ;  cgain^  an 
adverb ;  into^  a  prcpofitioa ;  G^like^  a  proper  nouu,  objec* 
live  cafe,  governed  by  the  prepofition  /«/«. 

4  Aid^  a  copuladve  conjunction,  exprefiing  an  addition  ; 
he^  a  pronoun  as  before,  agreeing  with  its  antecedent  noua 
Je/us;  mnft^  an  auxiliary,  denoting  neceflity,  and  having  no 
variation;  needt^  an  adverb;  ^«,  a  neuter  verb;  thr^u^^  ^ 
prepofidon ;  Samatiu^  a  proper  name  for  a  couiitry,.  objective 
cafe,  being  governed  by  the  preppfiUon  thr^igL 
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5  Then^  an  adverb  of  time ;  ameik,  a  neuter  verb|  governed 
by  the  pronoun  ke  in  perfon  apd  number,  and  pbce|4  before  it, 
as  is  fometinies  the  caie  wben  the  agent  is  a  pronoun ;  indica* 
live  mode,  and  prefent  time  (improperIy»  for  it  (houki  be  in 
the  pad  time,  as,  ,then  cmu  he);  Ar,  a  pronoun;  f,  a 
prepoiition ;  «,  the  indefinite  article ;  citjf^  a  common  noun, 
lingular,  neuter  gender,  objedive  cafe,  being  governed  by 
the  prepoiition  U;  tf^  a  prepoficion;  Samaritij  a  proper 
name,  iingular,  obje^ive  cafe;  oAiVii,  a  relative,  agreeing 
^'ith  its  antecedent  city ;  #>,  the  neuter  verb  t9  i/,  prefent 
time,  fingular,  third  perfon,  indicative  mode ;  called^  the  per- 
fe^  participle  of  the  neuter  verb  to  call^  being  placed  after 
the  auxiliary  is ;  Sychar^  a  proper  name  of  a  city,  nominative 
caie,  being  placed  after  the  neuter  verb,  cmlled;  ncar^  an  ad- 
verb of  diflance;  /«,  a  prepofitton  ;  M<f,  the  definite  article; 
parcel^  a  common  noun,  lingular,  obje^live  cafe,  governed  by 
the  prepoiition  to\€f^2L  prepoiition ;  grounJy  fubftantive  com- 
mon, objective  cafe,  governed  by  the  prepolidon  pf;  tkat^  a 
relative,  agreeing  with  its  antecedent,  the  pared  rf  ^mmdi 
Jacobs  a  proper  name  of  the  ptriarch,  mafculine,  nominative 
cafe;  gave^  a  verb  adlive,  third  perfon,  lingular,  paft  time^ 
indicative  mode,  governed  by  Jacoh^  the  lame  as,  yacoi  gave 
that;  t9y  a  prepofirion ;  ^//,  a  poUeffive  pronoun,  agreeing  in 
perfon,  number,  and  gender,  with  the  noun  Jacoh^  and  go- 
verned by  it,  and  in  the  pofleilive  cafe,  to  Ihew  the  relation  of 
poilcllion  between  Jacoi  2Xi^fon;fon  is  a  common  noun,  lio« 
gular,  mafculine  gender,  objedtive  cafe,  governed  by  the  pre- 
pofirion to\.Jofephy  a  proper  name,  put  in  appolition  xojimt 
chat  is,  in  the  fame  cafe,  and  governed  by  the  fame  prepofi« 
tion  to. 

6  AW,  an  adverb;  Jacob" i^  a  fubAantive proper,  polTeflive 
cafe;  Ti'tf/4  a  common  noun,  lingular,  nominative  cafe,  the 
fame  as,  the  inell  of  Jacob  ;  was,  the  neuter  verb  to  be,  third 
peripn  lingular^  pad  time,  indicative  mode;  tbertj  an  adverb 
9f  place;  Je/ks,  a  proper  name;  t/icr^ore,  an  adverb  with  a 
{>rcpofitioo,  the  lame  as  tbcre  andy^r,  it  has  the  (onfiru^ion 
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;  Ma?,  tbe  prdcnr  participle  of  the  neuter  verb 
ir.-«M0r£eJ^  the  perfed  prdciple  of  tbe  oeutcr  verb  /« 
!7;  bciBg  pfaced  after  the  paniciple  of  tbe  auxiliary  to  he^ 
wiMcb,  a&  has  been  ibeviiy  in  all  its  forms  requires  the  pre- 
fesc  cr  perfect  parQciple  alter  it;  tsith^  a  prepoiition ;  his^  a 
.peJ»vc  pronoun,  third  periba  fingular,  mafculine  gender, 
^bacip^  tor  the  podeffive  cafe  of  tbe  noun  Je/us ;  journey^  a 
i:c&-:HTr  £agi:lir*  ofafcdive  cafe,  governed  by  tbe  prepofi- 
feoQ  r;. : :  / jr«  a  revtcr  verb,  third  perfoOf  fingular,  pad 
rre  orodc,  governed  by  Je/us;  thm^  an  adverb 
lyp'upeily  in&Ttcd  in  this  place,  as  it  refers  to 
cr  :Ir:;ag»  or  the  pofture;  whereas  no  particular 
fo^ur?  cr  x.i=iserof  fitting  is  mentioned,  either  before  or 
«ter  rr:5  anx^og :  cr,  a  prepofition ;  //r,  tbe  definite  artl- 
\:c  ^  %=-<«  1  ccrrjTon  ooun,  lingular,  obje^ive  cafe,  governed 
^  r^  n.-^>!^xx> «:;  amd^  a  conjunction  copulative ;  //,  the 
JMvixr  -^*^«iMV3i»  .leaanative  cafe,  fhmding  for  the  time  oi  the 
«^'^  -.%  V.  rKe  rtec»r  verb  H  be^  third  peribn,  fingular,  pail 
3i»rc.  xv-^-t^  -xice.  goivemed  by  the  neuter  pronoun  // ; 
*'■•«••  r  r  icH-c-S;  -t: .  the  definke  article ;  fixtk^  an  adjedive  ; 
•»-*  «  oj^x-«»v>s  :.  ^«ci."^ve  lingular. 

*  *V.  -  .  r»  ■c^r-^' :  .tKsd^  the  neuter  verb,  third  ^er(ov)^ 
«  '^■-  *\  » vXTtrit^  r.\.xe,  and  prefent  time,  though  it  (hould 
ic  tv  At  c  ;  tsr,  «<  i."^  even:  hers  meotiooed  was  evidently 
p«:i,  U.-0  "  tv  xM«-*:sr:ch  vmc  of  this  chapter  the  woman- 
♦:  Ni^^'ATM  K  dvVrt*  cr  ir  :he  futi  time:  as,  •*  the  wbroan 
jp>  .^.-.--.i*  J  -c  »l\i,"*  £,  ;v.gaa:rean;cle ;  tti  w>,  afubfuntive 
«.\*\rv*i\  d-^^.^tr,  *e.**i::w  «rfi6cT,  nominative  cafe,  being 
:hc  A^  :  o:  :>e  tsnirei^^;:,  :JUH"^h  rioced  after  the  verb;  tf^  a 
p.'v'.v:-...o«  :  Xi.njr  .A»  4  ;V^i:in;Iv^:  *:cmmcn,  finguhr,  objec- 
livf  v^iic.  ^'kTerticO  bv  the  pnrr^rion  ^'i  i#  Jr^no^  the  infioi* 
lue  iTvxse  <it  the  ^  n  :> -?  ir::* ;  :.*:.v^,  a  common  fubfhiotivc^ 
lin|:r.!U-:  J^.iLs 4 pr\Yernanitra< before ;ySu>i,  a  neitter verb, 
tftinl  pen'on  un^u*ar,  i^verned  by  7*,ii,  and  pjrfeot  |inie» 
improperly  for  the  pjft ;  as  thi>  (hould  aiib  be  as  it  (lands  in 
the  tenth  verie  ol  liii^  chapter  j  «  Jefus  mnfioat^^^^  /aid 
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unto  her;*'  ttitt§^  a  prepc^tion;  kety  a  pronoun,  tbird  perfea 
fingiilar,  feminine  gender,  objeflive  ca/k^.  fiaoding  for  Mr 
woman  tf  Samaria ;  give^  a  verb  a^ive,  feoond  ptfrfeii  fiogalai^ 
imperative  mode ;  me^  a  pronoun^  firft  perfon  (ingular^  ob** 
jedive  cafe,  flanding  for  Jt/ut,  and  governed- by  tbe  vetb  ia 
the  imperative  mode,  the  woni  waimr  being  uaderfloed;  m 
drink^  the  infinitive  mode  of  tbe  a^ve  verb;  it  is  here  made 
abfolute,  fupplying  the  place  of  the  conjuniftion  t&o/  with  the 
fubjundlive  mode:  8S|  give  to  voKikat  Inuy  drlmk.^ 


SECT.  VL 
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Elocution  is  the  art  of  rea^g  or  fpeaking  witd  pro* 
priety  and  elegance ;  or  delivering  our  words  in  a  juft  at4 
graccfol  manner,  untainted  with  pedantry  or  ^ffe^atioa,  and 
uncomxpted  with  any  provindal  foand« 

^w  people  need  be  told  the  neceffity  of  a  graceful  docu* 
tion.  All  will  allow,  that  what  a  man  hasoccafion  daily  to  doi 
fliould  be  done  well ;  yet  fo  little  attention  has  Ibmerimet 
been  paid  to  this  accompli (hment,  even  by  thofe  from  whom 
(from  their  profeffion  as  public  fpeakers)  we  have  been  ltd  to 
exped  a  perfe6ib  model  of  the  art,  as  hath  tended  greatly  to* 
eclipfe  all  their  other  merits,  however  great ;  while  others,  oi 
inferior  attainments,  by  the  help  oi  a  tolerably  good  ftyie, 
and  a  jufl  elocution,  have  rifen  to  a  confiderable  eminence. 

A  graceful  elocution  is  to  a  good  ftyle,  what  a  good  ftyle  is 
to  the  fubje£i:  matter  of  a  difcourfe,  an  eilential  ornament. 
For  if  the  fubje6t  of  a  difcourfe  be  ever  fo  intert-fting,  and  the 
fpeaker's  knowledge  ever  io  profound,  without  a  corre6^  (lyle, 
the  difcourfe  muft  fuffer  greatly  in  its  reputation ;  and  though 
the  fpeaker's  abilities  be  great,  and  the  (lyle  good,  with  a  bad 
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docvtioii,  it  will  fart  little  better.     So  great  id  effed  have 
tbeie  exteiior  acoompliihrnents  upon  public  tafle. 

The  firtl  rale  in  Elocution,  as  in  Rhetoric,  is  to  fall»v  na^ 
tmre.  All  other  rules,  without  a  ftrid  regard  to  this,  will  only 
pioduce  the  aScded  declaimer,  and  not  the  graceful  fpeaker. 
The  eiceilencv  of  this  rule,  and  the  affeaation  of  ibroc  modern 
examples  of  eloquence,  h^vc  induced  fome  to  difregard  all 
other  rules  as  fupcrfluous ;  and  to  inoagine  that  this  rule  alone, 
in  a  perfon  of  good  feafe,  and  cultivated  tafle,  is  fuflkient  ta 
form  a  public  f^^eaker.  This,  however,  is  an  error.  But  it 
Is  neceflkry  to  obferve  the  efk£t&  of  nature,  in  order  to  diftin- 
gutfh  between  them,  and  thofe  of  arbitrary  cuHom,  or  h\& 
taile :  aiKi  to  obferve  the  various  ways  by  which  nature  ex* 
prefles  the  feveral  pafiions,  emotions,  and  peiceptions  of  the 
human  mind :  in  order  to  which,  much  affiftance  may  cer* 
tainly  be  derived  from  the  Ibllowiog  particular  rules : 

X.  jf  Jifiinci  and  iUliheraie  articuJathmi%  the  firft  particular' 
rule.  This  confifb  in  giving  a  clear  and  full  utterance  to  all 
the  founds,  both  (imple  and  complex.  For  this  purpofe,  the 
nature  of  thofe  founds  ihould'be  well  underfiood,  and  much 
pains  taken  to  correA  any  faults  in  the  pronunciation*  Some* 
times  a  fault  in  articulation  is  afcribed  to  a  natural  defied  in 
fome  of  the  organs  of  fpeech,  when  it  is  the  eflfe^b  of  bad  ex- 
ample, or  inattention  only.  Many  of  ihcfe  faults  concern 
the  founding  of  the  confonants.  Some  cannot  pronounce  the 
letter  /,  others  the  fimple  founds,  r,  j,  /^,  Jk ;  others  omit 
the  afpirate  A.  Thefc  may  be  corrertcd  by  rending  fen- 
tences  chofcn  for  that  purpofe,  wherein  ihffe  founds  fre- 
quently occur  I  and  by  conftantly  guarding  againll  them  in 
converlation. 

The  other  fault  in  articubtion  confifts  in  the  confufion  and 
cluttering  of  words  together.  Mofl  people,  who  have  not 
learned  tl.e  art  of  fpeaking,  have  a  habit  of  uttering  their 
words  fo  rapiilly  and  indiilin«frly,  that  it  is  i.Tipofliblc  for  them 
to  give  any  c.nphalis  to  tl)cir  words,  or  natural  tone  to  their 
fcntcnoe^;  thcuj^h  rlicy  inay.proHOiincc  every  word  pla'uily.     . 

The 
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The  tnoft  eAWhnl  means  .to  .conquer  this  haUt  are,  to  read 
aloud  paflages  cIioCbd  liar  that  purpofe>  wihich  abound  wkb 
long  and  unyfoat  woidsj  jad  to  aead  mucb  ilower  than  the 
ieoie  and  juft  ^leaking  would  sequiv.  Aim  at  nochiiig 
lijg^  tiU  you  can  rend  diffinftljr  and  deliberMely. 

a.  Let  ivery  vmdhe  pfmmmUwUk  fr^iety.  TUs  fs  a 
oioft  ncceffiuy  rule^  ai«rR»i  in  pnmulidation  are  moae  fre» 
quently  comrnktcd,  and  left  guaided  agnail  Aan  any  othen. 
Faidtf  in  pronundadoo  a»  lanupMiible.  Sonne  of  tiiemane 
the  felkMring :  omitting  the  afpirate  h  where  it  flMwId  he 
u6d :  as,  «cr  ibr  kmr\  and  ofiiig  it  where  then?  ibaold  be 
none;  as,  hegg  Sot  egg  t  eonfeiindiog  and  iatefichaog^flg  the 
ii;aiid  «;;  ptonomnring the  diphthong la  Uke sm^  or  99%  and 
the  vowel  /  likeji^  or  e\  aoddnttering  feveial conibnanu 
tocher,  without  regudfay  the  vowels.  Thefe  errors,  ajal 
many  others  iDomimenMis  to  mention  here,  molt  all  be  care- 
fully piarded  agrfoft,  by  ef^ery  perfeo  who  apioold  he  thought 
a  oorreft  fpeakov 

Jt  19  dilicult  to  point  OMt  ony  flandard  by  which  the  pro* 
prkty  of  proonndation  is  to  be  deterarified«  Profound  fcho* 
Jars  generally  make  che  etymology  of  the  word  the  rule  of 
pronunciation^  and  thus  bring  upon  thenifisIireB  the  chargis 
'  0f  pedantry  and  affiliation,  by  a  deSyety  altogether  novel  to 
the  reft  of  mankind.  While,  on  the  other  handt  |he  meit 
ipan  of  the  worU,  notinthftanding  aU  his  other  aocomplifli* 
ments,  often  retains  fo  much  of  his  provincial  dialed,  as 
juflly  to  exdudfs  him  from  the  honour  of  beihg  the  pattern 
pt  a  ju^  pronunciation.  This  excellency  is  perhaps  to  be 
found  in  thofe  only  who  mitf  thofe  two  charaderit  and  wh<^ 
10  thecorrfAueft  of  tme  learning,  add  the  ekgance  and  eafe 
pf  geotfel  life.  ^  anentim  Hfutk  mUtk^  em  kaerceitr/e  teidk 
the  feiite  werid^  and  m  regard  te  th  elymekgy  $f  the  ioerdf 
fhent/ehes^  are  the  beft  riiles  that  can  be  given,  to  correA  any 
errors  in  pronuncbtion,  and  to  guard  agnoft  any  peculiari* 
ties  of  provindal  found :  which  evety  perfon  ihonld  endea% 
iFour  to  avoid|  wbois  foppofed  to  harefeen  too  much  of  the 
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world,  to  reraiD  the  peculi?rities  of  the  dillrid  in  v  hich  he 
was  born. 

3.  Let  evtry  'xwd  tf  nwfe  than  %n9  fillahU  ht  pnnovnrfvi 
with  its  prober  ACCENT.  Many  writers  have  laid  it  down  ns 
a  fuiidamcnial  rule,  that  the  accent  of  words  in  the  EngUfii 
language  fhould  be  thrown  as  far  back  as  poffible  from  the 
end  of  tlie  word.  A  verv  erroneous  rule !  and  one  whicli 
has  no  foundation  in  the  Englifh  language ;  for  many  wonk 
in  the  Englifh  have  the  accent  on  the  Jaft  fyllablei  an4  the 
generality  of  them  havtrit  on  the  (econd  or  third  fy liable  from 
the  end,  but  a  very  few  on  the  fourth  fyllable  ffom  the  end 
of  the  word.  The  bed  rule  that  can  be  given  for  this  pre- 
cept, Is  the  foregoing ;  namely,  a  flrid  atteatioo  to  the  bcfl 
examples ;  always  obferving  that  the  accent  is  not  to  be  de^ 
termi'/ed  by  any  rules  of  quantity,  but  by  the  number  and 
nature  of  the  (imple  founds. 

4.  The  pronunciation  Jhulu  be  60IJ  mid  foreihle.  Many 
public  fpcakers  deliver  their  difcourfe  with  fuch  a  ftint  and 
feeble  utterance,  and  feem  fa  wholly  unconcerned  with  their 
fubje^,  that  their  words  may  he  faid  rather  to  dr^  ^m 
their  lips  than  to  be  delivered  by  them.  Tliis  feidom  faih 
of  producing  the  fame  unconcern  and  indifference  among 
their  auditory.  InanimatioB  is  a.priucipal  fault:  afpeaker 
widiout.energ)'  is  iittle  better  than  a  lifelefs  fiatue. 

To  remedy  thisetil,  inure  yourfelf,  when  reading,  to  tAkc 
in  as  much  breath  as  you  can  with  eafe  contain,  and  to  expel 
it  with  vehemence,  i^i  uttering^thofe  (bunds  which  require  an 
cmphntical  pronunciation ;  read  aloud  in  the  open  air,  with  all 
the  eneri;y  you  can  command-;  |nreferve  your  body  in  an  creA 
aui'.ude ;  let  all  the  founds,  both  vowels  nnd  confonants,  have 
a  free,  full,  and  bold  utterance.  Pra^ife  thefe  rules  with  per* 
fcverjiKT,  till  vou  are  maficr  of  a  boki  and  manlv  deli  verv. 

But  ill  acquiring  an  energy  of  fpeccb,  the  following  caution 
25  ncccjTiry,  namely,  that  the  ipeakcr  avoid  ihe  oppofite  ex- 
treme, of  nir.thng  into  a  paiiionatc  and'dillra6ting  vociferation. 
This  exiils  ^mong  thofe  f|>cakers,  who  value  pothiog  abov» 
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the  admiratian  of  tbei. vulgar.  Thefe,  as  Shakefpeare  bas 
JH(Hy  robfctved,  *^  offend  the  judicious  hearer  to  the  foul^ 
by  tearing  a  paiCon  .to  rags,  to  rery  tatters*  to  fplit  the  ears 
of  the  groundlings.*'..  Cioerb  compares  fuch ,  fpeakers  f 
cripples,  who  get  oohorieback  becaufe  they  caod^c  walk ;-« 
they  bellowy  becaufeltiey  caiinot  fpeak>     r 

5«  Learn  I9  acfuirc  m  graaful  ifane%  httk  in  the  height  mid 
tone  af  the  voice.    It  is  owing  to  the  negleA  oi  this  rufie^' 
that'we  daily  hear  fiicb*  Unguid  ted  tmaffedtng  diicoudes. 
Speakers,  who  deliver  tbelr  feutimeots,  or  read^Cheir  compor* 
Adona  in  a  dulii  flBr,-!iufipid  manBer,  whatever  other  merits 
thiy  may  poflefe,  ftldom  comritice  or  afie^  their  auditors* 
This  £Une  unm^nifig  ntede  of  delivery,  ia  univerfally  pre* 
plenty  is  called  a  mwrn^dfy  1  aud  oon€lh  in  one  unvaried  tone 
of  delivery.    JVIoft  fxxple,  in  ^miliar  connnrfiition,  can  de**; 
lirer  their  thoughts  with  fome  .variety,  both  in  the  tone  and 
the  height  of  their  voice,  which  they  generally  modify  ac-. 
cording  to  the  nature  of  their  difcoorfe ;  yet  theiame  pr rfoas, 
wlieii  nrquiredlo  sead  aivy  compofitioiv  immediately  alTume 
a  dry,  uniform  manner  of  delivery;  as  though  reading  and^ 
convQrfiiiion  were  tabe  performed  in  ^uite  a  different  man* 
wer  from  each  other;  whereas,  the  fiune  fentences,  whether 
deliverod,fponfa«llliiil|r  by  the  ffieaker^  or  read  by  the.  lee*  > 
tarer,  ibovdd  alwaytipeideliyered  with  the  (ame  tone,  and  on 
tbefiuDckey,  «)ot4Kilb(U|i^g«U  that  has  beea  laid  by  fuper* 
ficial  critics  to  thiii0f>«imcy».  • 

A  pil'fon  of-.a;4ikHiel|ite^pacity  wiH,  tlierefore,  be  able  to 
alterthetoneg.  af^fvet)  tfillic  height  of  his  voice,  as  it  may  be 
neca&ry.  Diffei^nt;  fpecies  of  fpeaking  require  diiferenc 
modifications  of  the  voice.  Different  chara^ers,  in  different 
ikuations,  ipeak  in  very  different  keys.  The  vagrant  when 
he  begs,  the  foldier  when  he  gives  the  word  cf  command^ 
the  watchman  when  he  announces  the  hour  of  the  night,  the 
i'enator  when  he  harangues,  the  lover  when  l|e  whifpers  his 
tender  tale,  differ  as  much  in  ^he  key  as  in  the  ^ne  in  which 
Ihey  fpefk.    The  fito^e  perfon  alfo,  in  .t)ie  (apje  ihuation, 
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may  have  occifion  for  all  the  Taricqr  of  tone  and  cUverfity  of 
voice:  as  in  the  fapport  of  an  argument,  the  relation  of  a 
flory,  the  cociimand  given  to  a  fervant,  a  lainentation,  an 
cidamation  of  anger,  and  many  other  cafes,  require  not 
only  diflfiemt  tonc^  but  diffeieat  elevations  of  the  voice. 
Reading,  therefore,  in  which  all  the  wrieties  of  cxpieffioQ 
in  real  life  are  co|ihd^  muft  ha? e  continual  variations  in  the 
kight  of  the  voice. 

Tor  acquire  the  power  of  chanpng  the  key  on  which  yott 
i^cak^  acoifloro  youridf  to  ptoch  your  voke  in  diflferent 
leys^  Mm  the  loweft  to  thehighefi  notes  yoa  can  command  ; 
i>cading^  »i  eaercifes  on  this  rule,  fiich  oompofitioas.'^a 
abound  with  a  variety  of  ^leakvs,  obfcrving  the  heij^  and 
tooe  of  the  totce  nece&iy  to  each  iiemcnce,  and  chanpog 
Ihem  as  the  natum  of  the  fobjeft  requires.  This  wiU  g^ve 
'foa  fnch  a  oonftinan^  of  voice,  as  is  not  to  be  ac^ired  bj 
auv  other  method. 

6k  DiJiiMgrnifi  tie  mre  fipti^umm  xemA  im  eenj  /gatemte  ly 
wkeir  prfir  EM7Hasis.  The  eoqrfiafis  ferves  to  point  out  tho 
prtcife  meaning  of  a  ieoteiio^  ftews  how  ono  idea  is  con* 
neftrd  with  another,  g^vcs  to  every  pan  of  a  femeace  its 
proper  (ound,  and  conveys  tile  fenfeof  tbe  wfaole-ttrlhe  mind«' 
of  tbe  hearer.    It  alio  expiefles  tbe  oppotlioa  between  tbe^ 
parts  of  a  fentcnoe  where  the  ienfe  is  poiatedir   Sonetinicy- 
the  cmphafis  is  double^  and  fonnetirtin  tieble  in  a  ftntewoK 
Emphafis  ferves  liketinle  to  expreis  fiHse  pnrticohr  McMainf 
which  docs  not  arife  finooi  the  words  thimfclwt  {  as  in  iMs 
fbort  fentence :  ^  Did  Alexander  conqner  Ae  hrfan  ?"  This 
fim{de  queffion  may  have  three  different  meanings,  aoooid- 
log  to  the  intentioQ  of  the  fpeafcer ;  and  Ae  emphafis  faav 
confequeotlyt  three  different  pbces:   as  when  the  fpeakcr 
knew  that  the  Perfians  were  conquered,  but  did  not  know 
by  whom,  then  the  emphafis  is  placed  on  the  word  AltxmmJkr  f 
as,  "  Did  Altxandtr  conquer  the  P^rliatis  ?''    Wliea  it  ii 
>«aown  that  Alexander  attempted  the  cooquefi^  but  the  iffiio 
i  >  not  kr.owis  the  emphafis  is  then  placed  on  the  word  tmt^ 
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^wr :  as,  '^  Did  Alexander  cdn^mer  the  Pcrfiaos  ?'*  When  k 
it  known  that  be  conquered  the  adjacent  countries,  but  it  h 
not  certainly  known  that  he  conquered  the  Perfians,  the  cm* 
phaiis  is  placed  on  the  word  Perfians :  as,  ^'  Djd  Alexander 
conquer  the  Per/Sans  ?** 

Thefe  are  four  ways  by  which  the  emphafis  of  a  fentence  is 
generally  deftroyed,  or  miiappUed.  FIrft  by  placing  fo  ilrong 
an  emphalis  on  anyone  word,  as  to  exclude  all  (he  other 
words  in  the  fentence  from  being  in  any  degree  emphatical, 
-which  they  often  require;  for,  as  was  before  obferved,  the 
cmphafij  is  fometimea  double,  and  fomedmes  treble  in  a  ien-> 
tence.  There  ar«  alfe,  of  eropfaaTcs  in  the  fame  fentence, 
feme  which  require  a  more  forcibte  found  th&n  otlicrs*  This 
IS  an  error  which  many  animated  fpeakers  commit. 

Secondly,  by  placing  too  great  an  empbafis  on  coiijunAivc 
particles,  and  thofe  words  of  fecondary  importance,  whicb^ 
thougli  ibmetimes  proper,  yet  it  it-but  feldom. 

jfknocher  way  by  which  empbafis  is  defiroyed  is,  by  reading 
in  one  uniform  mufical  tone,  which  is  by  fome  erroneoufly 
Called  reading  mehdUafy.  An  agreeable  inflexion  and  variatioof 
.•f  tlie  voice,  as  far  as  is  coofiftent  witti  jufl  fpeaking,  defervea 
ftiention;  but  to  fiib({itat«  one  unmeaning  toneof  reading,  in* 
«xclufion  tm  all  the  grace  and  propriety  of  a  jufl  elocution, 
can  be  tbtf  tfeft  only  of  great  ignorance  or  a  corrupt  tafie. 
•  XafUy,  the  empbafis  it  often  placed  dri  a  wrong  word  in  a 
imtence.  This  is  the  mod  common  faulty  and  the  moft  liable 
to-  he  committed^  atid  ariies  from  the  want  of  a  thorough 
luumledge  of  the  fitiie,  and  the  writer's*  Ideas.    For  if  the 
reader  be  not  perfeAly  acquainted  with  theexad  conArudioii, 
and  full- meaning  of  ev«r/fentence  which  he  recites,  it  is  im^ 
pciffible  he  ihould  give  thofe  inflexions  isind  variations  of  the 
▼oioe  winch  the  fenfe  requures.    SoikK  perfont,  finding  the 
difficulty  of  rightly  placing  the  empfaafisi*  have  rrjeded  allr 
empbafis  entirely,  and  read  with  a  doll  ilupid  monotony^ 
«rbich  b  the  woril  Ault  of  all.  ':i 

To  fyctk  Willi  J  juft:and  ibtdU^^rti^itaBfit,  notlnrfg  rnoi^ 
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.:     «-;      1  z: — ulirr7zzt.\\    As  lo  artificial 

-«      - .  ur-.  -^zriT  :j^i  i-ii:  ir.r  r^aatr,  by  coii- 
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.  -  •..':»' z  T".-  "•"  r-Ti  r  .t«:.' rir.aVAV;'.  The 
,  ■  .  .  :  **•:-  vwr-L  i  i:-t<«  wmIcIi  are  uled  t»Oili  ii\ 
^  '  '^  ..•'.•.-  ..^e  *•  iui  A-."..^/  irs  iUuVS  necciury  la 
J  ■  :u-*':^*:r  >  :-ir  ri.  of  ;hs  \-oice  which  i-. 
,  ....  :  :•;  TiJc  cefw-rc  everv  f5.Il  frop. 
.  \  I  :,  •■  ;  rij  rliii!:*  coccm.::?.:  wiib  regard  :a 
r  •  --  ore  ct  :ic  wane  £iulK  a  fpcakcr  can 
'•  •  . .  xr  pa  JlVs  ihaxi  wliai  are  ncctflary  for 
>.  ^  *  V.  viTj  cf  re-jJcPj  n^akeoodlitiuc^ion  be- 
.0.  •  x  . ..'  ::^  ^.--^kor-ei  snJ  teftnto  condder 
,  •  c*  •«  ►*.-%:  -i:j:  i?  •■nu.n^  wclL  ^i!%  without 
r;,  >.  >  V  ^  -♦'..C  £•  i^.*%>  jri^ur  coafiiicJ  aaJ  obfcurc* 
■>:*'   *  V    •  .  ^  . •  .vr   ,x    r;.  JwJv.^ruoa:,  a^ki  cocfe^uectly  the 

r.-c  : :  v:  :.'«  ;  ^v.  .i.  -^  ^  a  r.v^ :  rriisucal  at%n:ion  to  liie 
*"  ~<  -J  ...<>.  i',*  *•  n-;,r  '^.  r^jcie,  :hougb  very  proper 
-I  •  ''-,;^,  ;* :  ."  f    .  -^  .ic«.  *,  ui  ;rciiLkig;  for,  as  was  ol>-* 
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:r^  -ir-firt  **•:  i*:,..^  ri^^^.n^.  ia  diuourfe  is  lb  great. 
A  1'  -':  Tii*:^^  :^fr;::.ve.  .v  Vj^.i  pca^:^  his  bcrn  ooe  chief 
c».  .t  •:  .rv%-cc>r-.,  i*.  ul  *c->f  ni^-cr  coaa  unilorm  found 
1:  «•€.:.  .'.  :<r:i^  >nrak,  *:%-  -.:  u:i  lorxxi  cxknce  at  every 
^^r.  X .  r.  i  u/*  Of  L>x.>:>  IS  •»>  -isiil  ire  rcaicr  i.i  dilceruing 
t>e^rjr.'  1  ^^^c-untzQcit^a;  D%Kioc:7c:t  h;^ protiunciaiion. 
In  rcjo.rj;,  1:  u  o;":cn  neceiLry  so  ir.ake  a  pauie  where  llw 
grsTrriTiCi.  J3r.;L'"uc:iv>a  rfquircs  uoae«  for  tnc  fake  of  point- 
ing Qu:  i^T  frafe  iDore  llroagivi  preparing  ihe  audience /or 
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what  IS  to  follow,  or  <inabling  the  fpeaker  to  alter  the  tone  or 
height  of  his  voice.  In  doing  this,  however,  it  is  necedkry 
that  the  tone  of  the  voice  be  kept  up  in  fuch  a  manner,  that 
the  hearer  may  know  that  tiie  fenfe  is  not  completed.  Mr. 
Gakricic  and  Mr.SB£EiDAif  often pradifed  thk>  rule  w!th 
great  fuccefs. 

The  principal  fault  refpe6Hng  cadence  coniiib  in  an  aoi- 
form  fall  of  the  voice  in  the  word  which  precedes  every  full 
paufe.  This,  though  fometimes  proper,  yet  when  firidljr 
adhered  to,  feldbm  fails  of  deftroyiiig  all  grace  and  energy  of 
fpeech.  The  tones  and  hdigbt  uf  the  voice,  at  the  clofe  of  a 
fentcnce,  (linuld  be  infinitely  diverfificd,  accordii^g  to  the 
nature  of  the  dtfcourfe,  and  the  particular  meaning  of  tlie 
fentence :  thus,  in  plain  narrative,  argumentative  difcourfcsi 
interrogative  fentences,  and  when  the  lafl  word  of  a  fentence 
is  emphatical,  it  id  alwajrs  neceflary  to  clofe  the  fentence  with 
an  elevation  of  the  voice.  This  will  appear  obvious,  if  wtf  do 
but  confider  the  manner  in  which  we  relate  a  (lory,  Support  an 
argument,  or  propofe  a  queflion,  in  converfatlon.  But  when 
the  fenfe  of  the  fentence  does  not  require  the  lad  found  to  be 
emphatical,  nn  eafy  fall  of  the  voice,  fnfiicieiit  to  diew  that 
the  fenfe  is  finiflied,  will  be  proper.  And  in  patijetic  pieces 
-of  the  plaintive,  tender,  or  folemn  kind,  the  tone  of  the  paf- 
fion  will  often  require  a  (Mil  lower  cadence  of  the  voice.  The 
beft  method  to  correct  an  uniform  cadetice  is  frequently  to 
read  felc6^  fentences,  where  the  fenfe  is  pointed  and  emphar 
rical;  and  argumentative  pieces,  where  frequent  interroga- 
tories occur;  obferving  at  the  fame  time,  the  manner  in 
which  they  ibould  be  delivered  by  a  juft  fpeaker  in  familiar 
Converfation, 

8.  The  lafV,  though  not  the  leaft,  rule  to  form  a  graceful 
/f)eak^,  b  /•  txpirefs  the  p^tjffions  and  emotions  of  the  mind  iy 
fcfUif  /o^/,  aJtd  gf/fitreSf  as  well  as  ly  words.  To  exprefs 
angeiv  fear,  grief,  joy,  love,  or  any  other  a^ve  paf&pn  which 
afifes  in  our  minds,  nature  teaches  us  to  make  ufe  of  certain 
fonos,  looks,  and  geftures.  We  tMxnfij  difcover  our  feelings 
3  by 
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-by  the  manner  iu  which  we  utter  oykr  words,  the  forre  of  the 
coojitnence,  and  other  well-known  figns.  And  even  whcp 
%n  deliver  our  tlioughts  on  any  lefi  interel^ng  fubjcdV,  and 
when  the  more  violent  cmutions  are  not  excited,  fome  kinci 
of  feeling  accompanies  our  words,  which  ibould  always 
have  its  proper  external  expreffion.  Thefe  exterior  expref* 
iioBs  are  the  effeif^  of  nature  alone,  and  eveiy  judidous 
inutation  of  it  in  a  fpeaker  will  always  appear  graceful  and 
pleafiog;  none  can  deferve  the  appellation  of  a  graceful 
fpeaker,  till,  to  4  diftiiiA  articulation,  a  perfed  command  of 
v<Hce,  and  a  true  emphafis,  he  can  add  the  various  expreffions 
of  the  pa$ons  and  emotions  of  the  mind. 

It  is  impoffible  to  lay  down  any  fet  of  rules  by  which  the 
fpeaker  may  form  thefe  outward  expreifions,  as  they  muft  be 
as  various  as  the  paffions  thry  indicate ;  t)ie  following  general 
dire^ion  Is  the  only  one  that  can  be  depended  upon  :-?* 

In  acquiring  this  accompiilhment,  as  all  others  in  this  art, 
the  fundamental  rule  is,  10  /Ultw  Mature.  Obferve  in  what 
manner  the  feveral  emotions,  or  paflionsy  are  cxpreflcd  in 
real  lift,  or  by  thofe  who  have  with  great  bbour  and  taftc 
acquired  the  happy  power  of  imitating  nature;  and  either 
follow  the  gi-eat  ari>;iiial  herfelf,  or  (he  beft  copies  to  be  mec 
with,  always  obferving  the  caution  g^ven  by  Shjikefpeare  :-^ 
f*  O'erfit'p  not  tJif  motitfly  qf  watur^.^* 

More  is  to  be  learned  by  a  ftriA  attention  to  good  exam? 
pies  tli-Vi  is  perhaps  imagined.  Example  has  as  much  tbf 
advantnge  of  precept,  as  pra<fVice  has  of  theory;  and  many, 
M-iio  have  amved  to  grent  perfe^Ion  in  this  art,  have  can? 
didly  acknowledged  it  to  he  more  die  effe^  of  imitation,  thai^ 
any  tlieorctical  rules. 

Tn  order  to  apply  the  foregoing  rqles  to  pra^bice  it  is  aV 
iblutely  ncccflary  to  go  through  a  regular  courfe  of  exerci(e»; 
beginning  withfuch  as  are  moilcafy,  and  proceeiiiog  by  flo^p 
:idvancq  to  thofc  that  are;  more  difficult.  For  if  the  reader 
cannot  deliver  with  propriety  the  plain  fentimeiui  of  fimpk 
2iarr£:ive,  find  did^Aic  pieces,  how  can  it  beexpcawl  l^  ihouU 

do 
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do  juilice  to  the  fabltme  deTcriptkms  of  poetry,  or  the  ani* 
mated  language  of  the  paffiolis.  The  fiudent  ihoald  per* 
form  thefe  exercifes,  at  firfl^  with  a  view  of  oonfeAiog  his 
prerailiog  fraluoolj,  whatever  they  be,  whether  they  repud 
the  articuhtioo,  command  of  voice,  emphafis,  or  cadence  |, 
and  content  himfelf  with  reading  with  tMs  paiticolar  imen- 
tioQ,  befbft  he  ahnsal  any  thing  higher.  Thit  may  beirk« 
fome  and  difiigreeable ;  it  will  require  much  dme  and  patience; 
but  it  is  the  only  way  tt>  fuccced.  It  is  recorded  of  DcBMif- 
tbenes,  the  greateft  ontor  the  world  ever  prodoced,  tliat  hi^ 
though  not  formed  by  nature  either  to  pidrfe  or  to  perfuade^ 
Uruggled  with,  and  furmounted,  the  mod  formidable  impe* 
diments.  He  (hut  Mmfelf  op  in  a  cave,  that*  he  might  ftudjr 
with  left  diftiaAioD :  he  dechumed  by  the  fttt>ibore^  that  he 
might  be  ufed  to  the  noife  of  a  tumultuous  aiftmUy  |  and 
with  pebbles  in  h»  mouth,  tocorreft  a  defefi  in  his  fpeechs 
he  praAifed  at  home,  with  a  naked  fword  hanging  over  his 
fboulder,  that  he  might  chedc  an  ongraoefid  motionto  which 
he  was  fubjed.  Thus,  this  great  pattern  of  perfedion,  both 
in  elocution  and  eloquence,  afibfds  the  moft  enooura^ng 
example  to  every  ftudent;  finoe  it  ihews  how  hr  art  and  ap« 
plication  could  avail,  in  acquiring  an  exodlence  which  nature 
appeared  willing  to  have  denied. 

When  the  (Indent,  by  a  (hid  attention  to  what  has  been 
delivered,  has  perfedly  corre6^ed  any  Uilgnice(ul  habits,  he 
may  then,  and  not  before,  begin  to  recite^fome  of  the  higher 
fpecies  of  compofition ;  fnch  as,  fublime  poetry,  paffiimate 
ontibns,  declamations,  and  the  like;  with  a  view  to  exprefs 
the  paffimis,  feelings,  and  fympathies  of  the  author.  For 
this  intention,  he  (hould  daily  read  alotid,  and  by  himfelf; 
and  as  often  as  convenient,  under  the  diredion  of  fome  inge« 
nions  perfon.  He  (hould  alfo,  if  poffible,  recite compofitions 
from  memory.  A  few  feled  fentences,  treafured  up  in  the 
memory,  and  frequently,  repeated,  has  feveml  advantages  at« 
tending  it.  It  enables  the  fpeaker  to  enter  more  fully  into  the 
meaning  and  fpirit  of  the  piece,  by  obliging  him  tadwell  upon 
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iK  2>  ft}  eipfcfi.  It  ^nti  him  a  previous* 
esge  or  oe  aeig  il  *-• v^anw*,  anphafesi  and  tone:,* 
r«zn&«  le^ifsc.  Asii  br  doc  biTiiig  bb  cyt  con  lined' 
eisffrc^  him  frwn  the  fchool-bov  habit  of 
'"x  IB  3Bki»  a2d»  ooaieqTxnthr,  mding  in  a  ditfer- 
cic  «cv  KU  3!«e  MOB  t^  of  coavcrfaDoo ;  and  leaves  him 
s  3ul  ifxrtv  :«  espre^  bm  ovn  feeiii^s  by  ail  the  varieties 


4t  feaenJv  re^*jiga  fene  drac^  aod  many  and  frequent 
norciies  >nacr  soe  niersc  can  bebroogfactoconider  read- 
:3^:TL±m  sazae  5^  ai  cobvctwob  ;  aad  be  per&aded  thot 
X  Aouitf  »2wit£^AsU  isiceuffne  maiMKr.  There  is,  more 
«  Jc^  in  »l  Bccoue  le^ice^  ki  a  very  few  accompUQied 
-.^igmbV  ^^  msDfdaL  wx^iorauDr,  which  alvays  diftioguiflies^ 
TTiicIoi;  "sncr  .ca-icrurw :  :be  ivcd  pofiure^  the  bending  of 
r:c  jeu^  um  :il«  £:;:n2«e  ioo^  at  tbe  book,  uhich  are  re- 
^;.:jef.  jR  a^  iMdnikSkve  a(  toac  caie,  jraedom,  and  \'ariety 
:r  >x.:  e%rrc&9ia  wwi  maaaa^  neoc&ry  to  a  jutt  elocutioD. 

h  \  isc  A  :.ii2«rt«or  ibe  Becency  or  moA  of  the  loregoing 
r..V&«  -*  ru^cc  ±tetkfrc  voidd  deSvcr  their  diicouries  from 
•rr^re:  '?;  cJocsccSca*  or  »con  mensonr.  But  it  this  be  too 
.T-.v:^  ::  ^i:  eo^:leiu  esfe^is^y  Sfom  pceachers  of  div:n:cy« 
--C  v:  r  ..  -  .J:::  r.*  o:rrrc*f»  ainii  arc  ib  frequently  called 
tfpoc  :c  .  r.  ^  ::*  rtfbi:^  ;  :•:  is  howrrcr,  Tery  oecdlar}',  that 
*Tiy  il:c--^  v^t  !>nsfiei%e«  to  veil  acqsikitcd  with  their 
«.!:V\:.rr.c,  :-*•  s*v\  nearer  jV.e  ta  take  in  a  conliderablc 
ponlot  ."•  ".-•  i  i»h:-f  ^lir.cr  oi  t'.jc  e]*c. 

A::^r  :  c  ^Jtcrr.:  na<  .^fciiuiivd  a  ,>uit  and  tntural  elocuciou*- 
y,  Is  p<rup:«  ra;  :r.^  Iciit  cl:fkiit:  part  of  this  art  to  apply 
iMi  a»:cc:?i:*i:iliircn:  to  rho  pi*nxMV>  o:  real  tifr.  Manv  can 
uclirer  z..i\r  (liicourlV^  in  a  ^r^ccfui  manner  in  private,  or 
before  ^  (rs:  fel^it  friends  vhcs  when  required  to  fpeak  in  a 
public cajxici:;..  s? jlk:  bar.  fror  the  pulpir,  or  in  the fcnate, 
gens  rally  betray  ei;her  a  ti.nki  baihfuinets,  or  an  impcninent 
aOTunnce.  Tiie  f<>nntr  is  apt  to  lead  the  fpeaker  into  an 
awkward  uoifonnliyi  the  iotcer  into  a  di^ufting  affecladon ; 

the 
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ithe  former  arifcs  iirocn  aa  humble  diffidence  of  the  fpeakcr's 
own  abilities,  and  tcfycA  for  -the  uoderfiandings  of  his 
hearers  j  the  fetter  i^  the  effect  of  conceit,  and  a  contempt 
for  the  ofunions  of  his  auditors :  the  farmer  may  foon  be 
lOvercome  by  a  fucoefsfui  aiteotion  to  the  foregcing  rules  ; 
.the  latter  can  feldom  be  fubdued,  dil,  by  repeated  diiap* 
*  pointments,  the  rafb  adrenturer  b  convinced,  that  he  made 
a  falfe  eilimale  of  his  own  value. 

We  (Iiali  clofe  this  feAion  with  Hamlet's  inftrudions  to 
the  players,  taken  from  Shakefpeare ;  which  has  always  been 
.confidered  as  containing  an  important  Jeflbn  on  .elocution, 
^nd  may  exemplify  rooft  of  the  foregoii^  rules. 

>^  Speak  the  fpecch,  I  pray  you,  as  I  pronounced  it  to  you, 
trippingly  on  the  tongue.  But  if  you  moutb  it,  as  many  of 
•our  players  do,  I  had  as  lieve  the  town-crier  had  fpoke  my 
line?.  And  do  not  iaw  the  air  toa  much  with  your  hand, 
thus;  but  ufcall  gently:  fqr  in  the  ver)'  torrent,  tempeff, 
«and,  as  I  may  fay,  whirlwind  of  your  paifion,  you  muft 
.acquire  and  beget  a  temperance  that  may  give  it  fmooth- 
Aefs.  O !  it  offends  me  to  the  foul  to  hear  a  robulHous 
^riwig-pated  fellow  tear  a  paffion  to  tatters,  to  very  rags, 
to  fplit  the  ears  of  the  groundlings,  who  (for  the  moft  part) 
are  capable  of  nothing  but  inexplicable  dumb  fliows,  and 
jioife :  I  could  have  fuch  a  fcHow  whipp'd  for  o*erdoing  ter- 
jtnagant ;  it  out-herods  Herod.    Pray  you,  avoid  it. 

**  Be  not  too  tame  neither ;  but  let  your  own  difcretion 
ibe  your  tutor.  Suit  the  a^ion  to  the  word,  the  word  to  the 
a^ion,  with  this  fpecial  obfervance,  that  you  o'erftep  not 
<he  modcfty  of  nature;  for  any  thing  fo  overdone  is  from 
the  purpofc-of  playing^  whofe  end,  both  at  the  firft  and  now, 
M-as,  and  is,  to  hold,  as  't  were,  the  mirror  up  to  nature ;  to 
fliew  virtue  her  own  feature,  fcorn  her  own  image,  and  the 
very  age  and  body  of  the  time,  his  form  and  prefTure.  Now 
this  overdone,  or  come  tardy  off,  though  it  make  the  un- 
(kilful  laugh,  cannot  but  make  the  judicious  grieve :  the 
o»nfure  of  one  of  which  muft,  in  your  allowance,  o'erwcigh 

I  2  '  a  wiuxlie 
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a  wliok  theatre  of  others.  Oh !  there  be  players  that  I  have 
leen  pby,  tod  heard  others  ptaifei  and  that  lughly  (not  to 
ipeak  it  profanely),  that  neither  having  the  accent  of  Chrif- 
tians,  nor  the  g^  of  Chriftiao,  Pagpm,  nor  Man,  have  fo 
ftnitted  and  bellowed,  that  I  have  thought  fome  of  nature's 
journeymen  had  made  mebf  and  not  made  them  well; 
they  imitated  humanity  fo  abominably. 

^  O,  reform  it  altogether.  And  let  thofe  that  play  your 
clowns,  fpeak  no  more  than  is  fet  down  for  them ;  for  there 
be  of  them,  tliat  will  them&ives  huigb,  to&t  on  fome  quantity 
of  barren  fpe6bitors  to  laugh  too;  though  in  the  mean  time^ 
Ibme  neceilkry  quefiion  of  the  phy  be  then  to  be  coniidered  t 
— that 's  villainous ;  and  (hews  a  moft  pitiful  ambition  in  the 
fool  Aat  ufes  it.*'- 
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nULBS  FOR  THE  ATTAINMBIIT  Of  nOL  ART  Ot 

WRITXKO. 

•       J 

XhERE  bnopait  of  fitcratareaoqairai  witbkft  dificahjr 
than  the  art  of  wiitbg*  Ftw  peapfe,  be  tfadr  capackioi 
ever ib niean,  are iiica]>abfe of leaniiDgtUs*  Heooeve&t 
fi>  many,  who,  thoagh  ignorant  of  the  nooreaurljr  parti  dT 
fdence)  fudi  as  Englifli  gnumnar,  and  even  ipdliog  good 
Enj^ifl^  yet  can  write  a  toioMf  good  hand.  This  is  % 
glaring  hull ;  for  the  morecorreft  die  penmanibip^  thrmoie 
does  it  difplay  the  orthographical  and  grammadcal  entm*  1 
therefore  advife  all  thofe  who  may  liave  occafioo  to  write 
much,  to  make  themiUres  perfieAiy  acgoakned  with  wfaiR 
has  hcen  delivered  in  the  fbimcr  diapwr  concerning  EdgHir 
grammar.  I  truft  it  need  not  be  mentioned,-  that  they  flionhl 
render  themfidves  perfeA  in  fpelling  t  tvcry  one  knows  tlie 
neceffity  of  this,  and  the  ridicule  and  contempt  which  only 
one  or  two  words  wrongly  fpellcd  bring  upon  the  writer* 

I  (hall  proceed  to  give  a  few  dkeAioiu;  by  the  help  of 

which  an  inotpokaoed  perfim  may  ^pialiff  himiUf  in  this 

z  art; 


art;  and  without  which,  thdiigh  perhaps  deemed  fupcr- 
fluous  by  fome,  a  work  of  this  kind  might  poifibly  appear 
deficient. 

It  is  necefTary  that  the.leamer  be  provided  with  the  imple- 
ments requisite  for  writing;  a  good  pen^  and  good  free  ink  ; 
without  which  it  is  impo(fib)e  to  write  a  fair  copy ;  a  round 
or  flat  ruler  (the  -roopd  one  is  nfed  for  dilpatch,  and  the  flat 
one  for  furenefs),  a  leaden  plummet,  or  black  lead  pencil,  to 
rule  the  lines,  without  which  the  learner  will  never  write 
llraight;  and  fome  pounce^  or  gum  fandrack  powder,  to  rub 
the  pa[)er  with,  if  it  be  too  thin  to  bear  the  ink,  and  when 
bold  hands  are  to  be  written,  as  large  text,  German  text,  or 
the  like ;  alfo  when  a  word  or  fentence  ii»  fcratched  out  with 
.the  penknife,  in  which  cafe,  die  place  mufl  fird  be  rubbed 
fmooth  with  the  haft  of  the  knife,  or  a  piece  of  clean  paper, 
aii4  then  rubbed  with  the  pounce^  to  enable  it  to  bear  the 
ink.  A  quarto-Ozed  copy  •book  is -the  nK>il  proper,  as  each 
page  will  contain  a  copy  of  ten  or  a  dozen  lines,  which  will 
t^  fufficient  to  write  at  one  time. 

Bang  provided  with  tlieic  iknpleniiBntk,  the  leacorr  may 
proceed  to  practice..  T^  Ihios  ihould  be  ruled  ftraight  and 
cvesif  and  at  the  fanije  diAance  frwhcach  otheri  at  the  dotted 
lines,  marked  Na  i^  in  tbephte.  The  diftanee  between 
4nrery  two  lines  of  writifig  ihould  be  about  twice  or  three 
times  the  ditbmot  which  there  is  between  the  two  pencil  lines 
that  beloog  to  the  ftme  Hoe  of  writing ;  diough  tliis  is  oftea 
more  or  icls,  acconb^  to  the  caprice  of  the  wiiler. 

The  pen  muft  be  held. in  the  right  hand^  between  the 
thumb  and  the  fore  and  middle  fiogera.  The  middle  finger 
ffiuft  be  placed  on  the  bads  of  the  pen,  oppoiite  to  the  upper 
part  of  the  cut  or  cradle  of  the  pen,  and  the  /ore- finger  do^ 
to  it,  aitd  both  held  firaight.  The  thumb  muft  be  placed 
ag^inft  the  oppofite  fide  -of  the  pen«  <Mtd  the  belly  of  the 
quill,  and  muft  he  bent  a  little  in  the  joint.  The  top  of  the 
pen  ihould  point  towards  the  right  ftioulder.  The  elbow 
ihould  be  drawn  in  towacdi  the  body,  but  nottnodofe.  Thr 
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arm  may  reft  ligbtiy  on  the  edge  of  the  delk,  or  table,  be* 
tween  the  elbow  and  the  wrift ;  but  the  ftomach  (hould  not 
prffs  againft  the  defk«  The  pen  mud  be  held  very  lightly  i 
for  if  it  be  griped  hard,  the  learner  will  never  acquire  an  eaft 
and  expedition  in  writing* 

The  learner,  having  acquired  a  juft  habit  of  holding  the 
pen,  may  copy  the  fmall  letters  i,  ^,  #;  having  his  lines  ruled 
according  to  the  dotted  lines  in  the  plate.  He  may  next  copy 
the  other  fmall  letteras  taking  care  to  be  perfeft  in  each^ 
before  he  proceeds  to  the  next  Then  the  capital  letters; 
ruling  his  copy  in  fquares,  according  to  the  pattern  in  the 
plate;  and  alfo  join*band  copies,  as  foon  as  he  can  make 
the  capitals.  When  the  Itamer  can  write  an.  indifferent  goo^ 
round  •hand  text,  he  may  proceed  to  the  fmall  round*hand, 
and  running  hand ;  in  writing  which  lad,  the  pen  fiiould 
never  be  taken  off  the  paper  till  the  word  is  finiOied» 

The  learner  fliould  imitate  the  beft  copies.  Copper-pTato 
copies  are  to  be  preferred  to  thofe  written  by  the  pen,  as 
being  more  corre^.  Thofe  fmall  letters  whkVi  have  tops  oc 
ftems,  as  ^,  ^,  /,  ^,  i,  A  ^i  tnuft  ail  be  of  the  Cune  height^ 
And  thofe  with  talis,  as/,  ^,  y,  /t,  f ,  /^  y^  nuiA  be  all  of  the 
fiime  length.  A  due  diftance  muft  be  obfervcd  between  the 
words,  and  between  the  letters  of  the  fame  word.  Tlie 
capitals  muft  he  all  of  the  fame  iize.  The  upright  ftrokes, 
or  thofe  that  are  formed  by  the  upright  ftroke  of  the  pen^ 
muft  be  fine  or  hair  ftrokes ;  and  the  downrigju  ftrokes  muft 
be  fuller  and  blacker ;  but  a  conftant  aueution  to  the  copy 
would  in  a  great  meafure  fuperfede  the  neceiiity  of  moft  of 
the  foregoing  rules.  The  learner  (liould  not  fit  long  at 
one  time,  left  he  grow  tired  of  learning,  in  which  cafe,  h^ 
will  not  improve ;  nor  be  ambitious  of  writing  faft,  for  five 
or  fix  lines,  well  written,  will  improve  the  learner  more  than^ 
fifty  lines,  written  in  the  fame  time,  withouc  attention  to 
their  corrcAnefs. 

When  the  learner  has  arrived  to  feme  proficiency  in 
writing,  it  is  requifite  that  he  know  how  to  make  and  mend 

hi*^ 
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Us  pen.    This  is  feoner  to  be  acquired  by  in  attentive 
Mtfcrvance  of  thofe  who  can  make  a  pen  well  than  by  any 
verbal  diredions ;  the  following  ruleay  however,  may  be  of 
ftnnoe.    Being  pnmded  with  a  good  gooieqnill  (tbofe  called 
feconds  are  the  befl),  fcrape  the  fcurf  from  it,  with  the  back 
of  the  penknife,  icrapiiag  the  back  of  the  qnili  moft,  that 
Ac  (lit  may  be  clear;  Chen  cat  the  quiB  half  through,  near 
the  end,  on  the  back  part;  and  cut  the  other  fide  of  the 
^nill  quite  throogh,  near  half  an  inch  from  the  end.     The 
quill  wi!I  now  appear  forked ;  next  cut  away  a  very  ihort  flit 
in  the  back  notch,  where  the  (lit  of  the  pen  is  to  be;  and 
putting  the  peg  of  the  penknife  haft,  or  the  end  of  another 
quill,  under  this  flit,  and  holdiug  the  nail  of  the  left  thumb 
pretty  hard  on  the  back  of  the  qui II,  as  high  as  it  is  intended 
the  flit  fliall  go,  with  a  quick  fiiddeo  force  rend  up  the  flit : 
k  mufl  be  very  fudden  and  quick,  that  the  flit  may  be  clear 
and  cbfe ;  for  if  the  flit  be  clear  and  dole,  that  it  cannot  be 
fien  through,  it  is  done  well.    Then,  by  Icreral  neceflary 
cuts,  tlie  quill  is  to  be  brought  into  the  form  of  a  pen  ;  am) 
having  brought  it  to  a  fine  point  on  each  fide  of  the  flit,  it  is 
to  be  nibbed  in  this  manncrr ;  place  the  infide  of  the  nib  on 
the  left  thumb  natl,  holding  the  pen  between  the  fore  and 
middle  fingers  of  the  left  hand,  and  enter  the  knife  at  the 
extremity  of  the  nib,  and  cut  ic  through  a  little  floping ; 
Ihen,  with  an  almofl  downright  rut  of  the  knife,  cut  o(f  the 
nib ;  hftly,  by  other  proper  cnts,  the  pen  is  to  be.  brought 
Into  an  handibme  form.    But  the  nib  is  not  afterwards  to  be 
mended  by  any  cutting  cir  fcraping,  for  that  caufes  a  rough  • 
ne(s,  and  abfoldtely  fpoih  it.    If  the  nib,  therefore^  be  altered 
or  mended  with  the  knife  sfter  it  is  nibbed,  it  muft  be  nibbed 
again,  as  before  dhr^ed.     And  oMervethat  the  breadth  of 
the  nib  muft  be  equal  to  the  breadth  of  the  downright  firoket 
of  the  letters. 
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Copies  fair  Round  Hand  TexL 

Avoid  bad  company. .  Be  wife  betimes. 

Care  dedroye  the  body.  Do  the  things  that  are  juft« 

Expert  torecieve  as^yoo  give.  Frequent  good  company* 

God  is  perfect  in  his  works.  Hours  fly  fwifc  away. 

Innoceocy  need  not  fear.  Join  experience  u>  theory. 

ICeep  foith  with  all  men.  Learn  in  the  time  of  youth. 

9^oney  corrupts  many.  No  ta(k  is  too  hard  to  learn. 

Opportunities  are  flighted.  Provide  againfl  poveny. 

Quiet  men  have  quiet  minds.  Remember  your  duty. 

'Sin  produces  fhame.  Time  and  tide  (by  for  none. 

^Value  a  good  confcience.  Underfiaiid  your  trade. 

'^fd6m  is  valuable. '  Xerxes  wept  at  mortality. 

Yield  patiently  to  fate.  Zeal  is  fonietimes  proper. 

Copies  for  Round  Hand. 

All  letters  even  at  head  and  tail  mufl  (land : 

Bear  light  your  peH,  and  keep  a  fteady  hand. 

Carefiiily  ftriv^  in  ea,cb  Jine  ta  excel ; 

po  every  tbirigj  that  is  to  be  donei  well. 

Excel  in  each  new  linej^.in  every  part: 

,  faults  for  the  future  Chun,  by  rules  of  art. 

Gripe  not  your  peoy  but  hold  it  very  fligbtt 

Hold  in  your  elboW|  have  a  left  hand  light. 

In  all  your  writing  at  the  copy  look  ; 

Join  all  your  letters  by  a  fine  hair^itroke} 

Keep  free  from  faults,  and  blotStypur  copy-book. 

Learn  the  command  of  hand  by  Yreqnent  ofe. 

Much  prance  wHl  gqpdptnmanfhipL produce. 

Never  ftrive  to  write  too  faft  tt  firfl: 

•  ......  .    f..  .       ,  • 

Of  all  a  leafne'r^s  faults,  this  is  the  worft. 
Pra6Hce  alone  can  produce  expedition ; 
Quick  Writing  is  moft  learners'  vain  ambition. 
Vol.  I.  K  Rule 
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Rule  your  lines  ftrught,  and  make  them  very  fine ; 
Set  fiems  of  tetters  fair  above  the  lioet 
The  tops  above  the  flems,  the  tails  below, 
U(e  pounce  to  paper,  If  the  ink  go  through. 
View  well  your  copy,  fee  how  much  you  mend ; 
Wipe  clean  your  pen,  your  talk  bdng  at  an  end. 
Your  fpetllng  mind,  write  each  Word  true  and  well ; 
Zealoufly  ftrive  goodVpiiters  to  extel. 

A  Receipt  for  making  Hack  Ink. 

To  one  quart  of  Toft  water,  put  four  ounces  of  frefli  blue 
galls  of  Aleppo,  bruifed  pretty  fmall ;  two  ounces  of  cop* 
peras;  and  two  ounces  of  gum- Arabic.  Botde  it  up«  and 
(hake  it  once  a  day,  and  in  three  or  four  weeks  it  will  be  ^ 
for  ufe. 

The  green  peelings  of  walnuts,  foaked  in  the  water  before 
the  ink  is  made  (if  they  be  iu  ft^fon),  wiU  render  it  the 
ftronger,  and  mbre  beautiful. 

.    A  Receipt  fat  ted  bikn 

Simmer  three  pints  of  ftale  beer,  or  vinegari  wt^  four 
ounces  of  ground  Brazil  wdod,  for  aii  hour;  then  ftrain  it 
through  a  flannel,  and  bottle  it  up  for  ufe. 

Or  a  little  gum-water  and  venhiilion  will  make  a  curious 
red  ink  for  prefent  purpofe. 


SECT.  II. 

OP  8BCRST  WBITZKO* 

Secibt  writing  may  be  performed  feireral  ways.  Former 
ages  were  very  fertile  in  ioventions  of  this  kind;  and,  by 
thefe  means,  intelligence  has  been  obtained  by  countricsi  from 

4  other 
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Others,  with  whom  they  were  in  a-  ftate  it  hofHlity;  and 
thtt  not  nnfreqtienrly  in  moderii  times.  It  may  aifo  ferve 
individiial  purpofes,  where  fecrec^  is  reqOjf^. 

There  are  prindpaHy  thretf  ways  of  writing»  (b  as  not  to 
be  read  hy  any,  but  thofe  who  can  difcover  the  manner  in 
wMch  it  is  written. '  Fllrft,  writing  in  cipheTi  which  requires 
great  ingenuity,  and  of  which,  my  limits  will  not  permit  me 
A  fjpeak.  Secondly,  fcrbftituting  other  arbitrary  marks  or 
.  chara^ers,  for  words  or  letters,  than  the  words  or  letters 
ifiemfelves.  And^  thirdly,  writing  with  fome  idle  or  liquid 
wMcfa'will  not  appear  legible,  till  rendered  fo  by  fome  me* 
^Hanical  operation. 

The fecond  method,  of  fubftituting  one  chaijidter  for  ano- 
ther, Is  eafily  perfbrrbed ;  as  any  perfon  mighi  make  an 
alphabet  of  hir  own,  confiding  of  twenty-fix  chara^ers, 
each  of  which  might  i!and  fdr  fome  one  letter  of  the  Englifii 
alphabet;  and  thus  the  writing  would  be  unmtelligible to 
any  but  thofe  who  have' the  key  or  index.  Or,  the  nume- 
rical figures  may  be  ufed  to  the  fame  purpofe :  as  for  example 
s  may  be  reprefented  by  i ;  ^»  by  a ;  f,  by  3  ;  &c.  as  follows . 

>2345678  9  10  II  12  13  14  15  16  17  18  19  20  ^i  22  23  2425  26 

H,b,c^,e,f,g,h,i,  j,  k,  I,  m,  n,  o,  p,  q,  r,  f,  r,  v,  u,  w,  x,  y,  z. 
According  to  this  index,  the  following  fentence,  riches  gain 
frintU^  will  be  written  thus :  18,9,3,8,  J,  19.  7,  1,9,  14. 
4)  18,  9,  5»  X4»  4,  19.  Or  the  figures,  tocorrefpond  to 
the  letters,  may  be  placed  in  any  other  order.  Or  the  letters 
in  the  alphabet  may  be  tranfpofed.  Certain  confonants 
niay  be  fubftituted  inftead  of  tlie  vowels,  and  the  vowel, 
inftead  of  the  conibnants :  as,  inftead  of  the  vowels,  ^ ,  e^  r, 
c,  «,  j^,  ufc  /,  my  »,/,  y,  r,  and  vice  verfiy  refpe6tively ;  then 
the  foregoing  fentence  will  ftand  thus !  jnchms  ^Inifjnmids. 
And  an  infinite  number  of  other  ways  might  be  invented, 
by  this  mode  of  fubflitutional  writing,  which  the  ingenious 
reader  will  di&over;  fuch  as,  dividing  the  alphabet  into  two 
parts,  and  tranfpofing  the  letters  which  ftand  in  the  firft  or 

K  2  fecond 
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^..^  :*Ai^  ia  Qitc  party  with  tbofe  in  the  firft  or  fecond 

^i,^  a  :ac  oUitr  put;  or,  dividing  it  into  three  columnSi 

..J  3p^iyin|^  ihi»  rule  aitcroateiy ;  firft,  to  the  firft  cohimn, 

.104  ^aca  c«i  the  fecond :  and  a  number  of  other  ways  there 

tre,  tuo  aumcfous  to  mention. 

The  third  way  of  v^riting  fecretly,  is,  Firfl,  by  writing 
with  the  juice  of  a  lemon,  the  juice  of  an  onion,  urine,  or 
the  fpuritsof  vitriol,  which  will  not  appear  legiblejill  it  bff 
bolden  to  the  fire. 

Secondly,  by  tracing  the  letters  on  the  back  of  the  paper^ 
after  it  is  written,  with  a  pen-  dipped  in  milk;  thefe  letters, 
fo  traced,  will  not  appear  legible,  till  the  paper  be  holden  to 
the  fire ;  then  they  will  appear  of  a  bluifli  colour.  But,  in 
this  manner  of  writing,  the  paper  fliould  be  very  thin. 

The  bft  method  I  Aull  mention,  is,  by  ufing  fympathetic 
inks,  as  they  are  generally  called :  there  are  various  prepara-; 
tions  under  this  name.  I  ihfll  mention  only  two^  and 
which  may  fafely  be  depended  upon. 

1.  If  a  little  green  vitriol  be  diflblved  in  water,  with  a  little 
nitrous  acid,  the  charaders  written  with  it  will  be  inyifible, 
till  they  are  wetted  with  the  following  mixture : — 

Put  two  ounces  of  fmall  Aleppo  galls  in  halfapintof 
water ;  when  it  has  ftood  three  or  four  days,  pour  it  off.  A 
pencil,  dipped  in  this  mixture,  and  drawn  over  tiie  letters, 
written  with  the  former  ink,  will  render  them  of  a  beautiful 
black. 

Or  letters  written  with  the  htter  ink,  will  be  invifible,  till 
they  are  wetted  lyith  a  folution  of  Pruffian  blue  in  water; 
and  letters  v/ritten  with  this  folution,  will  alfo  be  invifiblff 
till  wetted  with  the  above  ink  of  galls,  and  water. 

2.  Incorporate  one  ounce  of  litharge  of  lead  with  two 
ounces  of  didilied  vinegar;  let  it  (land  twenty^four  hours, 
tlien  drain  it  off,  and  let  it  fettle. 

Put  one  ounce  of  orpiment,  in  powder,  and  two  ounce* 
of  <]uick  lime,  m  a  quart  bottle,  with  water  fuflkient  ta 

cover 
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cover  them  about  an  inch  above  the  iogredients.  .  Place  the 
bottle  in  a  moderaie  beat,  for  twenty ^our  bourse,  then  pouc 
it  off,  and  cork  it  dofe. 

The  letters  written  with  the  former  of  thefc  inlUf  will  occ 
appear  till  they  be  expofcd  to  the  vapours  of  this  Jaticr  iuk; 
when  they  will  appear  perfectly  plain. 


riM* 
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OF    BflSTOLART   WBrnMe.  AMD   surssscBiFtiim- 

OF  LETT£A8« 

Of  eveiy  fpecies  of  cocnpofition,  there  is  none  tbaf,.  ia 
its  nature,  approaches  nearer .  to  £imiliar  convcr&tioa 
(except  plain  dialogue)  tbei/ epiftolary  writing.  A  kitcr 
ii  a  dired  addrefs  from  one  j)er£bn  to.  another,  jand  ihoiild, 
therefore,  contain  all  the  eafe^  elegance,  and  faniiliarity  of 
converfation ;  paying  the  fame  regard  to  the  nature  of  the  fu6* 
je^,  and  the  perTon  addreiTed,  as  in  a  perfonal  appljlcafioo* 
The  principal  characleriHics  of  a  letter  are,  uaturC|^  fimpR- 
city,  fprightlinefs,  and  wit.  The  ityle  of  a  letter  fliould  be 
natural ;  and  appear  to  exprefs  the  genuine  feelings  of  tbe 
nund.  It  (hould  not  indicate  the  ieafl  mark  of  fiudy.  There 
fliouId  be  no  formal  divifion  of  the  parts,  no  laboured  introo 
<!u6lion,  nor  pathetic  conclufion ;  but  all  (hould  appear  the 
fpontaneous  prcxiu^  of  the  writer's  own  emotions*  .It  fliould 
Iikencife  be  wholly  devoid  of  any  complexity  or  ambiguity 
of  exprt-ffion :  for  thb  purpofe,  the  fentences  fliould  be  tooxt^ 
and  the  flyle  perfpicuous.  It  fliould  contain  all  the  vivacity 
of  converfation.  And,  if  the  writer  be  matter  of  any  wit,  a 
ktter  (if  the  fubjed  permit)  affords  as  proper  a  place  for  the 

'^  difp'ay 
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di/plaf  of  it,  as  any  compofition  whatever.  A  gentle  fatire, 
a  fcpaitee,  or  a  burlefque»  may  fometimes  be  introduced  with 
fuccefs ;  na/i  it  is  often  expeded,  in  lettefs  on  domeftic  fub- 
jeds,  between  fiuniiiar  friends. 

•  It  if  ncedlefs  to  give  copies  of  letten  on  different  occaixons, 
in  fuch  a  number  as  is  ufuall y  done ;  the  Aibjeds  of  let- 
ters being  as  various  as  thofe  of  converfation :  any  at- 
tempt, therefore,  to  give  fpedmecs  of  letters,  to  ferve  for 
every  purpofe  for  which  the  writer  may  have  occafion,  muft 
be  abfurd.  A  learner  who  copies  his  letter  from  any  prece* 
dent,  will  not  be  able  to  exprefs  his  own  thoughts  with  eafe 
and  freedom.  By  being  confined  to  a  copy,  from  which  he 
will  find  it  diflicuh  to  depart,  his  letters  will  carry  an  awk* 
ward  ftiffiiefs  and  formality ;  and  he  will  be  a-  long  time  be- 
fore he  acquires  that  freedom^  and  unadorned  elegance,  always 
cxpeAed  in  extemporary  writing. 

To  form  an  epifiolary  writer  no  more  is  retjuifite  than  an 
intimate  acquaintance  with' Englifh  gramnur;  whereby  he 
will  be  able' to  deliver  his  ientinients  with  prapriety  in  con- 
verfation. If  he  poflefi  this  qualification,  it  will  fuperfede 
the  necei&ty  of  any. artificial  helps;  but  if  this  be. wanting, 
other  affiftances  will  be  of  little  ufe,  except -to  ferve  to  piib- 
lifli  his  deficiency  to  liis  correfpondents. 

Neverthelefs,  in  conformity  to  general  cuflom,  I  have 
added  a  few  examples.  It  need  hardfy  be  mentioned,  that 
the  name,  by  which  the  perfon  is  addrc(!ed|  be  placed  oa 
the  left  hand  fide  of  the  page,  at  the  top  of  the  letter;  and 
the  letter  begun  juft  under  it :  the  name  of  the  writer  at  the 
bottom  of  the  letter,  on  the  right  hand ;  the  date  of  the 
letter,  either  on  the  right  hand,  at  the  top  of  the  letter,  or 
on  tiie  left,  and  at  the  bottom :  and  the  letter  (hould  con* 
dude  with  the  name  by  which  the  receiver  of  it  is  addrefled 
at  Ac  beginning. 


From 
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From  a  Mafter  to  his  Schohr,  during  tlm  Holidisfu 

Dear  George,  ^ 

I  take  the  firft  opponuoity  tbat  bat  cthfti^ 
to  inquire  after  your  health,  and  tlMtof  your  firiexuU.  And 
I  exped,  that  you  will  regularly  adfwer  each  of  my  lettiiSt 
that,  during  this  time  of  Idfure,  I  oviy  hare  an  opportooitf 
of  obfervlng,  whether  you  remember,  or  have  fbrgotteni  the 
rules  I  formerly  gave  you,  concerning  writing  letters*  I  now, 
therefore,  call  upon  you  to  pot  tbofe  roles  into  piadioe. 
But,  willing  to  grant  you  every  indulgence  at  this  time  of 
feftivity,  and  left  your  recolledion  fliould  not  be  fo  ckar^ 
as  when  in  conftant  exercife,  I  ihall  brie^  repeat  thofe  rule^ 
to  which,  I  hope,  70U  will  pay  a  ftrifi  attention. 

You  remember^  nodoubt,  myiirft  diie^tipq  was,  tobe  vaj 
corre^  and  drcumfpeft  in  your  fpelling :  this  is  the  firftj  and 
moft  eiTential  requiflte  in  all  kinds.of  writing:  and  make  u(e 
of  no  word,  of  which  you  do  not  pfrfeAly  underfiapd  the 
fenfe.  The  vulgar  part  of  the  world,  in  general,  are  vetjr 
much  addided  to  thisabfurdity*  You  will,  bow,  often  bear 
people  condemn  a  work,  as  ungrainmatical,  and  deficient  in 
the  ornaments  of  ftyle,  though  themfelves  be  unacquuntcd 
with  the  firft  form  of  grammar,  and  know  not  the  meaning 
of  a  flower  in  rhetoric. — Avoid  repetitions :  they  always  of« 
fend  the  judicious  ear,  and  are  feldom  proper,  except  when 
they  enforce  any  particular  meaning,  or  explain  it  more  fully. 
Pnrenthtfes  are  always  inelegant,  and  fliould  never  be  ufed 
(but  v)hett  ahfiiutely  tuceffkry)^  as  they  render  the  fentence'tOQ 
complex.  Never  ufe  the  long  /  in  a  word,  except  when  two 
meet,  in  which  cafe  it  is  neceflkry  ferdiftindion.  A  letter 
interlined  has  a  very  ungraceful  appearance ;  it  is  alfo  an  af» 
front :  for  it  indicates  either  lazinefs  or  indifference,  or  both. 
Ufe  no  capital  letters,  but  at  the  beginning  of  a  fentence,  to 
proper  names,  and  to  the  firft  word  of  every  line  in  poetry^ 
When  yoii  wiih  to  lay  a  ftcong  emphafis  on  any  word,  or  »• 

tend. 
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that  h  fluHild  be  particularly  noticed,  it  is  common  to 
M.  Aroke  under  k  viih  the  pen,  thus ;  fuch  words,  wlicn 
are  pin  into  LaJics  ;  tnit  when  tbefe  emphatical  word:* 
employed  too  frequently,  they  lofe  their  effed,  and  when 
vfed  irapreperfy,  tbey  pmzle  the  reader.  Beware  of  ufing 
my  nxMiofyHabicSi  they  are  infigraficant  words ;  nor  ulc 
too  long  words,  left  you  exceed  comprehenfion.  Shun 
psiticles,  as  much  as  poffible :  be  very  fparing  of  your  anJs^ 
firry  ixsA  hus*  fie  nor  iond  of  inrenting  new  wordi ;  there 
«re  enough,  already,  to  exprefi  all  our  ideas ;  and  more,  I 
far,  than  you  wHl  erer  fully  comprehend.  Be  attentive  to 
tfie  rules  of  gnmtnar,  and  do  not  jumble  the  prefent,  pad, 
and  f  :'.i:fe  times  of  thcTerb  together;  as  many  xncorre^ 
wnters  do :  neither  oorifMind  die  genders  of  the  pronoun ; 
nor  nfe  cbe  fingu!ar,  for  the  plural  verb ;  which  is  frequently 
done:  as,  jm  «7ar,  fbr/*ff  twrcw  If  the  ientence  be  condi- 
tional, nfe  the  conditional  mode.  Let  your  (hie  be  fimple 
and  perfpicuoos,  and  your  fentences  ihort :  let  it  be  as  concife 
as  poffible ;  for  a  proBz  writer  tires  the  padence  of  his  reader. 
Obfcrre  that  yourpoints  be  ail  placed  juiHy,  which  will  adJ 
grace  and  perfpiculiy  to  your  writing.  Thefe  hints  I  hope 
vtll  be  aRetukd  to :  let  me  fee  the  eflfech  of  them  in  your  next 
letter;  while  I  remain,  mith  comptiments  to  your  father  aiid 
mother. 

Dear  George, 

BtrljMtrey  Your  ilncere  friend,  &c.  &:c. 

^A».  s,  I  So  J. 

The  Scholar's  Anfwtr. 

Honoured  Sir, 

I  renim  tou  mv  fincere  thanks  for  die  kind 
attention  you  (hew  me.  It  (hall  always  be  my  ihidy  and  am- 
bhion  to  fellow  vow  infirucbons*   I  never  writt  a  letter  to 

anv 
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any  of  my  fnend$>  but  I  pay  a  panicular  regard  to  all  the  d]« 
regions  you  have  given  tnt^  on  the  fubjedt  of  letter-writing* 
I  exercife  myfelf  daily,  in  grammar,  juitbmetic,  or  fome 
other  part  of  literature ;  my  fiither  lofiib  upon  my  fettiog 
apart  two  hours  every  morning  for  that  purpofe.  My  father 
and  mother  defire  tlieir  beft  refpe6h  to  you,  and  return  you 
their  kind  thanks  for  the  trouble  you  have  taken  in  your  late 
letter.    I  remain,  with  the  grcateft  rtfpe^i. 

Honoured  Sir, 

Your  very  much  obliged 
Louden,  And  humble  Servant, 

Jan.  lo^  1803.  Gkorgb  ♦  •*  *. 


ji  Letter  Jirom  a  Father  to  his  Son,  at  School. 

My  dear  Boy, 

I  am  exceedingly  happy  to  hear  of  the  grvat 
progrefs  you  have  made  in  your  learning.  I  hope  you  will 
continue  to  pay  the  (ame  attention  to  all  your  ma(ler*s  in- 
flru6tions  as  you  have  done  hitherto.  I  have  herewith  feiit 
you  a  prefent  of  a  gold  watch ;  which  I  dc^gn^  in  the  fir  ft 
place,  as  an  encouragement  for  you  to  proceed ;  and  in  the 
fecond  place,  as  a  monitor  to  remind  you  of  the  fwiftnefs 
and  importance  of  time.  This  little  machine  travels  with 
the  hours,  yet  keeps  pace  with  months ;  it  keeps  time  with 
minutes,  yet  does  not  outrun  years.  Whenever  you  luck 
upon  this  little  prompter,  let  it  remind  you  of  your  time. 
Every  complete  revolution '  of  the  minute-hand  fikntiy  in- 
forms you,  that  there  has  elapfed,  what  a  whole  world  can- 
not redeem  an  konr  rf ywr  freciws  time*  And,  though  you 
may  perform  in  the  following  hour,  or  half-hour,  the  bufinefs 
that  (hould  have  been  done  in  tlie  foregoing  hour,  yet  you 
muft  retnember,  that  one  hour  is  for  ever  irrecoverably  Ufi. 
The  whole  life  of  man,  at  the  longeft,  isjbut  ibort;  there 
is  no  time  to  lofe.    Though  you  make  the  beft  ufe  of  your 

Vol.  I.  L  time 


wr  fif  Tou  have 

««  Lnpfovfd 

car  SDK IV  ssKtr      Sufe'  xr  3nr:f?iB  « ]roirrtr?«e,  thoogh 

•i'^  \oo  the 

fj^^  2IS  %xft.  «a  dus  fub- 

3r  -K  -mmins^  v  ri^  mcr  will  mke 

n  i*'^  Tav  at  JB  akigvsaBP  izyxikf  who 

ir  IS  -nnr,  ta"  iu^«bj>  ef  ri&rtr  veir^, 

ii:!l-  w:*rk»  iw.v  tttit*-  »«&  c«c  at  oca  :wer.r>"- 

it  'fcrrr.  law  jhhiw  s  3e  aecdarr  aitxabons  of 
Trr  rL*^ .  sx  lovr  mxr^  le  lar  ^faaner&Iv  Mc  ia  dochy  or 
r  ■»— ->-»i.-^^  -w^vr^"  'triT.  Aai  Cstw  'snoBH^  tptrr  a  day  in 
«  -sc::  ss  iii:  <r-.:e  iiJi::.::^  inm^K  x  i  TMrar  oC  fuch  coa* 

I  woqU  ha«r  vou 

'JUT  ^«ic«.  Ant  alfiv  r3K  an  rasat  lor  iccrcacion. 

?«&«»»  i^::  iz  ::«  ;!-  7~ns$  -x  ^qirr  tiMrj  en*;  but  if,  at 
May  ^  .sec  ^iner«.  '*uu  TveKr  ««»-  ao^  elLaer  :j  iuitkipaie 
■•  rur  ."^riir:  "iJii^  ir  Tj  ssc  yi  *■«  W  3t3K  yoe  aive  goiie 
u3v\Cj.\   :   *  IL  jct:*'  aBJ*'^  ae  p*ir>e«^  at  Tctjr  rr6deiK« 

rr  i.:*-j»a.  v^r-.w^  >  j."  ..r»cr7*c  ^cuc  citcia  ^acfiil  know- 
tcTjj^::.  ^^;  '.*!  iT  ^  li^^Sk^li  uXTT^  ^  r.  mmm.  icoousd  XEore  to 
*  rwr  jr-  ^r^r  ^"t-?-^..^  :  r^  c.izir:fiij::?  flEii ^kfiT  katc  to  tout 

A^  ri^r:  I  jnzst  r-  t^  rjc  I  uv«  «^r<tslce^  k>  tbi:  I  would 
TiT-r:  -"a«t  ^"u  rcre-T.*  \:.'u'.  Wa^a  t«c  are  oot  at  ¥our 
7t^'^  :<  ii  ^.^.r  «v<n:  x^  «•  :^.i  yoe  ar:  soc  n^gagtcL  ai 
^  a;  :  «.?ri«  ^  .-c  t^t  vi  r  ^  i^i  £  c:)e  zr»:::cd  tinxs  bmt 
re  ;r>:-^  f ^•i.'t:  «:  ir  -Ai^z^r^x  'Mal.ffrce;  fbme bm's arc 
t^o  £1^^  c*  vj.-v.»  r^  Ti^s  z&i  ^.90  ^ruc  d«i.xes  lo  icani. 
Krrof  :'<y  .riac  xje  :p<cberA  of  al;  tfc^:  poiV^  and  gene- 
nrT,  i-  r tf  iJT^*,  rrj:^;  Vi  e  mer,  who  xrc  tde  mod  unpto- 
rar .?  ar.ir'ili  jr.  il^  cmr>*i-  The  ArAbbns  have  a  prorcrb, 
ti-a:  *•  aa  lie  wfon  is  a  -xisft^if  fcr  the  devil."    And  i: 
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is  a  maxim  of  the  Chinefe  law,  that,  **  for  one  idle  perfon, 
the  whole  (late  fuffew;^  Whkh  is  as  true  as  it  may  appear 
novfl  to  M^ ;  foif  he  eals  theprodu<;e  of  others*  labour,  with- 
out making  an  adequate  return* 

ki  Qirdc^r  t9  guard  again^  jdisnefs,  never  j^ve'Way  to  pro* 
cra^inatioQ,  or  defer  tl^  till,  to^niorrow  wh}ch  auiy  beaa 
w^U  done  tp-day*  .M^ny  people  pofiooe  ^eir  bufiae&  till 
a foiurf  dayt  paerejy  becai)fc  it  is  future;  but  you  muil  re- 
op^lber,  that  two  day^  ago^  yefterday  was  a  to-fpoirow ;  and 
two  day6  bence,  to-pi9rr99f  wU  bejefterday .  N<ycr»  ttu^- 
fpre,  jde^DT  that  to  a  ^uu^c  time  which  may  be  done  at  t^ie 
pjefent|  withqyt  a  irery;  fubftantial  reafon* 

I^aQlyi  attend  t<^hc  inanner  in,  whick  tyay  thing  is  per- 
fbrpfied,  even  the  tnoft  t/iirial  matters.  It  19  not  fufficieat 
ttji^  ^  chapter  be  read^  or/ a  copy  written,  witt^ut  a  £uilt, 
but  th^y  (houldbe.do^  well,  with  all. the  ftjH  you  are  mailer 
qf,  if  you  tnean  to  o^fL  Whenever  you  (peak,  though  ii^ 
be  to  yuur  qw^  qpropaoions,  be  fure  to  f xprefs,  yourielf  i^ 
the  mod  proper  and  expreifive  Fords,  paying  a  ftrid  atten- 
tion to  their  grammatical  conilru£lion.  Whenever  you  read, 
tfao^g)i  if.  be  but  a^^^pofi  in  the  flreet,  read  with  pro- 
priety and.emphafi^^  -  ;And,  whenever  you  have  occafion  to 
write,  though  it  (x;  only  your  name,  let  it  be  done  as  correft 
as  poffible.  Thefe  dire^ioiMy^onftantly  obferved,  will  render 
you  a^i  ac^on}p.li(^ed.  .^hara^ler,  in  whatever  depAtment  of 
life  yoii  may  be  tnpighd:  t  hbpe  the  foregeing  hints  w*i!l1>e 
fufficient.  Let  them  be  well  attended  to,  and  I  (hall,  iidk 
4oubt»  fee  (he  effcd  <tf  tiien)  in  your  future  acquifltions* 
Yoiir  iiKHber  and  fifter  join  with  me  in  their  love  to  you. 

I  am, 

Dfar  Boy,    - 
tmdi99  Your  loviug  Father, 

Hard ao»  ito»,  Tbomas  **\ 


Tie 
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Tlie  Son's  Anfwer. 

C— ^-Hi  School^  March  25,  i8o8. 
Honoured  Father, 

I  received  your  letter,  with  your  kind  prefent 
of  the  watch ;  for  which  I  return  yoa  many  thanks.  I  hope 
it  uill  always  have  theeffied  yi^  defire,  of  reminding  me  of 
the  (hortuefs  and  importance  of^me.  I  never  look  at  it, 
but  I  recoiled  your  alarming  letter.  I  fliall  alwa}'s  fet  a  juft 
value-on  time — ^it  is  impolfible  to  over-value  it.  I  fhall  be 
particularly  attentive  to  all  the  cofnmands  in  your  letter.  I 
often  decline  the  diverfions  of  my  fchooUellows,  and  apply 
to  my  book,  conformably  to  your  defire.  Yeflerday  I  entered 
into  Decimal  Fradions;  Urhich  having  gone  through,  my 
mailer  informs  me,  I  fliall  begin  Algebra.  When  I  have  the 
pleafure  of  coming  home,  next  Chriftmas  holidays,  I  have 
no  doubt,  but  you  will  be  well  ftdsfied  that  I  have  made  a 
good  ufe  of  my  time.  Fray  g^ve  my  duty  to  my  mother,  and 
my  kind  love  to  my  fifter.    I  am, 

Honoured  Father, 

Your  moft  obedient  and  dutiful  Son, 

Gsoaoi  ***. 


Frwu  a  young  Shopkeeper  to  a  Wholefale  Dealer » 

'  •  Sir, 

By  the  recoipmedation  of  IVfr.  Chapman,  who 
is  nn- neighbour,  f  think  proper  to  apply  to  you  for  the  fol- 
lowing articles: — Two  dozen  pieces  of  yard-wide  calico,  ten 
p*ecc^  of  the  bed  Jaconet  muflin,  thirty  pieces  of  ell-wide 
town  printed  couons,  &c.  &c.  I  hope  you  will  let  them  be 
of  the  beft  qualify  of  their  fort,  and  at  a  reafonable  price;  as 
I  intcivd  all  our  dealings  fhall  be  for  ready  money. 

//«//,  I  am,  Sir, 

March  20,  i8c8.  Yours,  &c. 

Tk4 
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TheAnfwer. 

Sir,  Lmilmt^  March  a,\^  iSo3. 

I  have,  io  aofwer  to  your  &voiur  of  tl^e,  aoch 
infiant,  fent  you  the  ardcks  you  ordered.  ShouM  you  think 
proper  to  ifiavour  me  with  your  orders,  I  have  no  4oubt  but 
I  fliall  give  you  ample  fatisfiadion,  .  I  am, 

Sir, 

Your  obliged  Senranti  &c. 


-•  • 


From  WhoUfale  Dealeri  t6  a  Reiaii  me. 

As  you  have  htdy  ^een  very  backward  in  youff 
remittances,  we  aie  uo4er  the  ncceffity  of  infoming,  you, 
that  unlefs  you  fend  ui  an  immediate  draft,  or  oid|^,,foc 
4qZ.  which  has  fb  long  been  due,  we  muft  uie  fuch  mew 
as  will  prove  very.diiagiiecable  both  to  you  and  ourfelvcs., 

We  remain, 
Uverped^  Shr, 

March  25,  i8o8«  Yours,  &c 

The  Anfwer. 

Gentlemen, 

Several  fevere  and  unexpefled  lofif s-have  Umi 
cbe  fok  ca^le  of  my  late  lemiflhels.  I  am  very  fenilble  of 
rtie  lenity  y^u^lave  always  fhewn  me.  I  only  requeft  your 
acceptance. of  my,  bill,  payable  in  two  nK>nths ;  money  being 
at  this  timeye^  icarcc,  and  my  debtors  very  backward  in 
their  payments.— Should  this  be  agreeable  to  you,  I  fliall 
always  be  very  pundual  for  the  future.    I  am, 

BerkJhirCf  Gentlemen,  » 

MMfcb  3d|  .28o3»  Your  much  obliged  Servant,  &:c. 

Tkt 


Sr.  Lherpmlj  jfpril  3,  i8o8. 

As  ve  fhoQid  be  fbmr  to  dilbeis  vou,  we  are 
vflEs^  to  aooiir  to  joor  propo&b ;  and  hope,  that,  by  the 
tfinr  JOB  mmSoa^  joa  will  be  abSe  to  make  good  your  pro- 
■ife.     WemaiiH 

Sir, 

Your  bumble  Servants,  5rc. 


From  a  Tnn^mn  to  his  Frieud, 

Sir, 

Edjiv^  iipoa  tke  feccrky  of  jour  friendfhip, 
I  have  :2ken  die  fibertv  to  Iblidc  vour  affifiance  at  this  cri- 
cicil  juaAure.  My  zsEun  are  greatly  embarraned;  and, 
onkfi  I C3Q  procnrr  the  fim  of  aodL  1  fl$JI  inevitably  be 
ftiincd.  If,  therefore,  ywt  ds  dUi^  mt  wkh  the  above 
&m,fobepa]dbTtnfta!menl9»atthrce,  fix;  nine,  and  twelve 
moRt^  at  ^c/.  eich  paymenf,  yoa  will  lave  me  from  inQ-^ 
peacfing  hsnknipccy,  and  mfioiiefy  oUigf^ 

Sir, 
J&rr/S  2  ^  'ScS.  Your  diftrefled  Friend,  &c. 

P»  S*   You  know  the  value  of  my  ftock,  and  alio  my  cx« 
pfcbitioos. 

The  Anfiver. 

My  dear  Fricnd| 

I  am  very  (brry  to  bear  of  yo«r  pftfen  dii|. 
culties.  I  dcfire  you  will  call  upon  me  to*mormw,  when  I 
hope  I  (hall  be  able  to  accommodate  voo  with  the  fiiro  voii 
wont ;  or,  if  I  caimoc  fnraiflt  yoa  with  the  whole,  I  can  kt 
you  have  the  greater  part,  and  the  icnttinder  in  a  few  days. 

Weftminfter^  My  dear  Friend, 

March  30,  1S08.  Your  fincerely,  &c. 

S  It 
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It  is  as  Qocefljury  to  know-how •I»ldire6t,  ^br  ^fubfcnb^*  as 
to  wnte  a  letter.  Pcrfons  in  h^'Mik^^tnd  peiililiar-irtBftont 
in  life,  are  to  be  add^efled  in  a:{McutiBr  oiuidbr.  • 

For  the  Directions  er  Superfcriptimis  of  Letters* 

To  the  King-^To  the  KiU]^8'Moft'£30ceUent  Majefty. 
To  the  Queen— To  the  Qgeen's-Moa  Excellent  M^efiy. 
To  the  Prince  ^  JTaJes— To  His  Boyai  HighneTs^  Gtoije 

Prince  of  Wales. 
To  the  i'rwfgtf— To-HcrJlpyal  iKghncfi,  &c 

TotheNobUUy. 

To  a  Dnli^To  [His  Grace]  the  Dahe  of,  ^c.»  * 
To  a  \Rf4rfmj^To  [the  Mtilt  »7oble]  the  Winiaii«f,':&c. 
To  an  Earl-^To  [the  Right  Honourable]  tbeEcrl  ^^  tec. 
To  a  Fyamnt— To  [the  Right  Hon.]  Lord  Vifcount,  ice    ' 
To  a  Lor^^^Tc^[the^lUgkt  Hom>aVabid}.LGa^,  &c. 

The  foosof  dukes^irarquiilesy  aad  thecLdeft'foDS  of;Q9rls, 
have  the  title  of  Lord,  and  Rigjht  Honourable ;  and  tlietil^ 
of  Lady  belongs  to  their  daughters,  with  the  additi#n  of^hejr 
Chrillian  and  fumames:  as.  Lady  Caroline  Rni]el,'&c.. 

The  eldefl,fons  of  dukes^  marquiflcs,  and  earls  eo^oy  the 
fecond  title  of  their  father,  by  the  courtefy  of  England. 

The  children  of  vifcounts  and  barons  <  are  alfo  ikyled 
Honourable. 

To  a  Baronet — ^To  [the  Honourable]  Sir  J.  H.  6aft|flrc. 
To  a  Knigh^To  [the  Right  Worfliipful]  Sir  J.  H.  Knt. 
To  a  Privy  Coun/eUor — ^To  [the  Right  Honourable]  J,'  H.  one 

of  His  Majefly's  Moft  Honourable  Privy  Council. 
To  an  Amhajfador — ^To  His  Excellency,  &c. 

Alfo  plenipotentiaries,  foreign .  governors,  the  'loW  BeiT- 
tenant  of  Ireland,  and  lords  jnflices  of'Ireland,  aiid 'the 
captain  general  of  His  Majeily's  forces,  have  all  the  title  of 
Excellency  added  to  their  other  titles. 

*  The<wo^  included  in  crotcheif'tfc  iWmctiiMi  omittti. 
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The  tide  nf  Right  HocMNUsble  h  given  to  no  commonery 
cacepiiDaiiben  of  the  Mvy  Coondl,  tbei  three  brd^mayois 
of  Londoo,  York,  and  Dublin,  and  the  lord-provoll  of 
Edinburgh|  during  their  office  only. 

To  the  Clergy. 

r«  am  A-Mi/hf—To  the  Moft  Reverend  Father  in  God, 

&C. ;  or.  To  Hb  Giaoe  the  Loid  Arcbbiihop  of  York, 

or  Canterburv. 
r«  «  Bifiop—To  the  Ri|^  Reverend  Father  in  God,  arc.  i 

or.  To  the  Lord  Bilhop  of,  &c. 
r#  Dtmms^  Arcidtmcmu.  &c.—To  the  Rev.  A.  B.  Dean  of, 

&c. ;  or,  To  the  Rev.  A.B.  Archdeacon  of,  &c. 
r«  li^  n^tfiw  C&r^^f— To  the  Rev.  Mr.  A.  &c ;  or.  To  the 

Rev.Dr*  &c. 

To  iht  MiKieary  and  Navjfm 

All  eolonek  are  ftyled  Honourable ;  and  all  inferior  officers 
ftould  have  the  name  of  their  rank  fet  firft :  as,  To  Major 
G.  C. ;  To  Captain  I.  H.  Arc. 

All  admirals  in  the  navy  are  ftyled  Honourable ;  the  infe* 
rior  officen  are  (hied  by  their  rank,  ai  in  the  army. 

To  the  Judges  and  Lawyers* 

T9  the  Lord  High  Ciatuel/f  of  Great  Britain—'To  the  Right 
Honourable  J.  Lord  E.  Lord  High  Chancellor  of  Great 
Britain — Lord  PreGdeot  of  the  Council— Lord  Privy  Seal 
— One  of  His  Majefty's  Principal  Secretaries  of  State,&c. 

To  the  Mafier  ^  the  RoUs^To  the  Right  Honourable  Sir 
W.G.  Km.  Matter  of  the  Rolls. 

To  a  Jud^t — To  the  Right  Honourable  £.  Lord  E.  Lord 
Chief  Juftice  ot  tne  King's  Bench^  or  of  the  Common 
Pleas. 

To  the  othtf  Ju  t^fs^To  the  Right  Honourable  A.  B.  Efq. 
one  of  thejufiices  o^  &c;  or,  To  Judge  A. 

7^ 
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To  tie  Chief  Barmt^To  the  Hon.  Sir  A.  M.  Lord  Chief  Baroii. 

MSB  ^ 

To  His  Miftfy^i  Jhtomrf^  Sdiciur^  or  Mvocale  Gcnerai'^ 
To  Sir  A.  B.  His  Abjeft/'s  Attomey,  Solicitor,  or  Ad* 
Tocate  General. 

Every  judge  has  the  title  of  Right  Honourable^  if  a  Privy 
Counfellor ;  othcnrfie  only  Honourable.  All  others  in  the 
law  are  ftyled  according  to-^e  o^pce  they  bear;  and  all  bar^ 
riders  have  the  title  of  £fquire. 

To  the  Li^uienancy  and  Magjfiraejfj^ 
To  a  Skerijr— To  A.  B.  £fq.  Hig|i  Sber^  of  the  County  (of 

York). 
To  a  RecorJer— To  thje  Right  Worihipful  A.  B.  Recofder  of 

tbe.Cityof,  &c^ 
To  an  Jldermam^To  the  JCj^  Woribf>ful  A.  B.  ETq. 
Alderman  of  Tqwer  Want 
The  aldermen  and  recorder  of  Londop  ;if«  iljrled  Right 
Woriliipful,  andEfquire;  as  an;  alio  ialliliczifiis,  and  mayors 
#f  corporations,  during  their  offiqe* 

Every  gentleman  in  the  commiffioo  of  tbc  peace  has  the 
title  of  EfquirCy  and  WorfhipfuL 

To  ihs^wemors  of  the  Crown^ 

To  ihe  Lord  laeutemaia  of  JrelanJ'-To  bil  ExceUency  A* 

Lord  B.  Lord  Lieutenant  of  Ireland* 
To  the  Govpnur  rf  thverCafik^To  the  Right  Honourable 

A.  Earl  of  D.  Governor  of  Dover  Caftle,  lcc» 
The  iecond  governors  of  6>nagn  fettlements,  appointed 
by  the  JLing,  are  called  Lieutenant  Governors*    Thofe  ap« 
.pointed  by  the  proprietors  of  tfaefettlenieot,  as  the  Eaft  India 
Company,  &c.  are  called  Depuqr  Governors. 

To  either  Hoiife  of  Parliament,    to  Covmlffionerf, 

Bodies  Corporate,  9c. 
To  the  Bmfe  rf  Loriis^To  the  Right  Honourable  tbcL^rds 

Spiritual  and  Temporal,  in  Parliament  afltmbied. 
To  the  Houfc  9f  Commomsf^o  the  Honourable  the  Knights, 
Citizens,  ^nd'^ur^es,  in  ParUamcnt  affemblcd. 
Vol.,  L  M  Ta 


^"^—^^^gg^^^^—  re- 


£  r  ..r.sr-     7  J^ME.-x>?— To  the  Viviht  Honourable  the 
— TTi  J-."rn2;i£ccer3  of  thcTnafurv;  orAdmiraltv. 

-  -'  -m;  ;^a:-     i«-  :ij    L. JLt»«j  ;  or  Exdje — To  the  Ho- 

*•..-!.-  e  -T-  CnTTTT-.iEcncr?  cf  Kb  Majefty'i  Cuftcms ; 

•>'       -    .Mite      'ft      ..aC     ^..^^saW*      *&w» 

.  -   *      «  J. -:.-«=•:«-'  r  .''li  C-.T^*  LaaJbf— To  the  Matter, 
V.r.  cTH  iiiv:  Cj-urt  at  JL£iZ323  of   the  VVorfliipful 

;    /. ---*^-    •-*  J'"  T:  5^  1-j;.*— To  the  Right  Wor- 

•-  r   •  y^^  Jl-^^^TT*— Ta  r!c  Honoornble  Court  of 
"•  T  r-T^  .-     --  V"!.:?,;  Cccipaay  oc  Merchants  trading 

*-     •    J":^ T*  :=«  Hr^eunbic  Sccicty  of  the 

-^   ^.  ,^ — .-^^    mitrrs,   ic.   -'f  ^cipiai5»  coUegcs,  &c, 

•    -'     V.T-l:.;—..  ?r  2I  c^c 'AT-rlrrr:',  or  HonoiiraSIe 

^  ;.*  ^"^t-^^TT^.?.  fiiiv  ^r-Tcrr:  -one's  inv  of  thofc  titles, 

.    :-.\-^  r.-  >•  iTc*  icT  w  re^:n  a  letter  to  any  of 

to 

»  -  -■    *  .  4-T\  ,T  Viv  c  rieaie  TccT  Mji^ftw 

^  ... 

«-' ^.-     ^- "*;.;.   r -ic-xic 'wirRcyu  H'.^hrKfs. 
*  -   ■ — *-...^:;  -.  •!•  ^la-tf  't  .\ea.e  vccr  Roval  Kighnefs. 

^.     -  .• .',  •  i..;^.  -  r  Xfs''  ::  ?Iea:e  vr.or  Gnce. 

-  ^•.,  •>.-:  -.  ^r  \t:T  i«  r.Voie  yocT  Grice. 

-  i-rr^  jr  J.r-rr— My  L^ri,  or  May 


«  a   -• 


«     -   •     •• 


— .'•  .-.w.-^  .V  \Ijt  ::  r."-ti!<  \cur  Ladvflilp. 

•  •  •      • 


^  .i    I  ... .- — V;i    .  .-.^i^rvc-:  Grivc. 


•  i  .  .\  .•  ..■*— V    L^T. ;  cc  Ml.  .:  f  Irire  yeur  Lordihip. 


Ja  /kir  CmJirts^MiAam^  or  May.it  pltfjAtf  yddir  Lady  (hip. 
Jo  «///^^  0/i^  C/(»j»;M»Reverend.Sir,  or  Sir. 

Tf  ihi  Lmrd  Mayor  rf  Lmstkk^  Ytrk^  or  DMin^  anJ  Lord 
Prowfi  ^  tdmlmrg%^'dtXkx\x\^  ttmr,  0ffice--MyLDrd,  Or 
Msn^it |>[eaie.your l«ord(hip;  •       r.    .. 

T9  an  Ald€mau^  Reooifd&i'ir  (f/br^— Sit,  or  May  it  pleife 
yoiir  Worlhip#^''         '^  «•    • 

T9  the  LMldeUiitMi  if  /riJ^W— -My  Lord,  iDr  A%  it  pfeafc 
.  yourLoMfbip.'       '•    '"*  ^ 

To  tke  Hbu/c  of  LordH^^y  Lbrds,   or  Mi»y  irpVafb  your 

Lordfliipii  ■'    "•       '■•»^'-   5    ■  V     '      ■    '■  ' 
To  the  Hkffi  f  Commom-^^2Ly  U  pfeafc  your  H^Mibfuh. 
To  the  Lords  of  the  Treafi^^  or  Admiralty — My  Lords,  or  Mdy 

it  pleafe  ]^iir  LMtlfbffM^  • 
TotJ^€>Atmmffioietrstf  ili^^^s^  or  Excifl-^^ieiskkxDtfiy  dr 

M^yhplecffeychirHdMuiis.  -'    -      ' 

To  ih^'Stmtff  y  kk'^M'f  Omrt—Gtnxka^i  b)t  Uty  it 

pleafti  ydUrKonoiiAs-  ' 
To  the  Dheeiors  of  tlik.  Eift  India  Csm^ir^^— Gentlemen,  or 

May  icrp^e)lfe  four  Hbriburs.  •     •       '       - 

To  theGvmfar$'^€M!0'iiyf^^^  or  May  it 

pkafeyoor  WbriliipH--"*  ; 
70  a  Cof«pi»^  of  the'XS^'i^  A«ff^«»— Ceml^nten^  dr  May  it 

plcafeyourWorihqiii-^  j 

It  mav  qot  be  amifs.  in  this  place,  to  infeit  a  tabk  of  prt- 
ccdcnce,  by  wWcK  the  reader,  will  fee  the  rapk^  ^bicfc.  each 
iodividual  bears4n  Englandf  .a<icording  to  bis  office  and  oficu* 
patioiu    I'akeS  from  the  jffeitalds*  books,     ..     ,  \^ 

..       '   TT     1  *•. 

Tahle  t^^  Precedence:  -.  . 

Tbc  King.  '  I;  Tbe  fang's  Bmirtu.  - 

Queen.  '   \  ■■  Uacles.  ••        ^ 

The  King's  Childrefl,  lind  [  "  ■■  '^ Nephew*.  :  ' 
GraAdcbildrtfU  M  Archbiihopof  Canterbury. 

^2  Lord 
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Lords  Coinaiifiioiiers  of  the 

if  a  Baron. 

Great  Seal. 

Archbiihop  of  York. 

Vifcounts'  eldeft  Setts. 

Lord  Trcafurer,  "^ 

Earls'  younger  Sons. 

Lord  Prcfident  of  1  ^. 
the  Council,       r^""^ 

Barduft'  eUeft  Sons. 

Knights  <tf  the  Garter. 

Lord  Privy  Scad,  J 

Privy  CounfeUoffs. 

Lord  Great 

Chancdlorof  Ihe  Ekebequcr. 

Chanf>bcrlaiiiy 

ChanoeUor  of  ibrDiftcby. 

Lord  High 

Chief  Jofiiee  of  the  Kiag's 

ConiUMe, 

Bench. 

Lord  Marfhal, 

above  ad 

Biafier  of  the  Roib^ 

Lord  Admiral, 

Peers  of 
their  own 

Chief  Ju&icc  of  the  Conunon 

Lord  Stewiird  of 

•  ^•^•S     ^^  ^v  mm 

deefce* 

Pleas. 

theHoufchoId, 

0 

Chief  BaronoftbeExchequer. 

Lord  Cbimber- 

• 

JwigBsaiidBamiisofcbeCoif. 

laln    of    the 

KiBi^tsfiaoocrets,  royal. 

Houfchold, 

■ 

Viiboiiiiu'  younger  $ons. 

Pukes. 

Barons*.  yooDger  8otu» 

Marquifts. 

Baroocis. 

Dukes'  eldeft  Tons. 

Knights  Bhnnems. 

Earls. 

Ko^ghfis  of  the  Bath. 

Marquifles'  elded  Sons. 

Knighci  Bachekm. 

Dukes'  younger  Sons. 

Baroo^*  eldeft  Sons. 

Vifcounta. 

Knighti'  cUeft  Sons. 

Earls'  SbtQ,  Sons. 

Baronets*  younger  Sons. 

M arquiflb'  younger  Sons. 

Kid^bts*  younger  Sons, 

Secretary  of  State,  if  a  Bifliop. 

Colonels. 

Bifhop  of  London. 

Serjeants  at  (.aw. 

Dodors. 

Efquires. 
Gentlemen. 

Bifhops. 

Secretary  of  Stite,  if  a  Baroq. 

• 

Yeomen. 

Barons. 

Tradefmen. 

Speaker  of    the  Houfe  of 

Artificers. 

Conan^ns. 

Labourers* 

Manied 


OF  PSNMAKSRtP*  93 

Mirried  women  and  widows  are  entitled  to  the  fame  rank 
among  each  other  as  tbdrhufbands  would  have  been  entitled 
to  among  themfelves;  except  fuch  rank  be  merely  profef- 
iional,  or  official  ^— and  unmarried  women  to  the  fame  ranb; 
as  their  eldeft  brothers  would  bear  during  the  lives  of  their 
&tl)ers. 


SECT.    IV. 

THE  ART  OF   STSNOORAPHY^    OR   SHOR'^   HAMDk 

STENoct  A?KT,  Of  Shoit  Haiid,  is  theart  of  writing  in  a 
more  expeditious  manner  than  bf  the  conimoii  rnedci  for 
the  purpofe  of  taking  down  a  (peech,  or  ditffofarft^  as  de(i« 
vered  by  the  fpeaker. 

For  this  parpofe,  the  writer  of  (hort  hand  Is  permitted  to 
avail  himfelf  of  (everal  advantages  which  na  other  wHter  is 
allowed.  He  hasthe'Iibcfty  of  imrerfting  an  alphabet  of  hfft 
own^  cdhfifting  of  certain  arbitrary  marks,  or  dkraAer^ 
wMch,  fbrthe  lake  of  expedMcm^  are  of  a  Ms  cMnpfexferm 
than  tbofe  <yf  the  other  alfihabets.  He  may  reje^  any  of  the 
letters  in  the  common  alpblbet,  which  are  not  iSbfolutely 
oeceAry  for  the  writer  to  jtcoUeft  the  fenffi ;  or  fobftirute 
mne  and  tho  fiuoe  chsrader  to  fitve  for  two  dfftinft  letters ; 
as  is  done  herb  In  the  ftoif-hand  alphabet,  where  /and  v  are 
vfed  indifcriminately  the  one  for  the  other,  and  repreiented 
hy  the  (ame'drtra^hpr $  ssare  iMb  the  i  and  hard  r,  the  /  and 
the  foft  « ^  He  alio  omits  the  voWets,  except  where  they  are 
indifpen&bly  neceflary  to  difcover  the  fenfe.  Consequently, 
he  is  not  t» follow  the  cnflomary  modeof  ipeillng ;  Irut  b  to 
tniertJM  mora  letters  in  a  ireidthanare  precift!y  necel&ry  to 
-expfefrthefeutid. 

The 
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Tbe  fliort-lvmd  write r,  befides  thefe  advantages,  fometime» 
makes  ufe  of  iingle  characters  to  expreis  whole  words,  and 
even  whole  fcntcnccs ;  but  of  this  hereafter.       , 

The  firft  and  principal  rule  in  ftort  hand  is,  to  mltke  uje 
^  no  more  letters  than  are  neceffirj^  to  give  the  reader  an  idea  rf 
the  found  of  the  'ojord.  For  if  the  writer  ufe  all  the  letter* 
that  are  necedary  to  exprcfs  the  found  itfelf,  he  will  gain  but 
little  advantage  by  it ;  as  he  will  be  obliged  to  ufe  too  many 
ktters  to  be  very  expeditious. 

But  it  muft  be  here  obferved,  that  this  rule  muft  not  be 
followed  too  ftriJlly  at  firft,  and  during  the  learner's  exer- 
cifes;  left  it  render  his  writing  too  irtij^rfc<^,  and  uninteU 
ligible  to  hirnfelf.  He  fliould,  therefore,  at  firll,  content 
hirtifelf  with  ufing  every  charadler  for  every  confonant,  till 
be  be  perfectly  acquainted  with  them  all,  and  can  very 
leadily  form  them  ;  markiog  thepoijits  for  the  vowels,  as  is 
bereafter  direi^cd. 

Of  the  Short-kani  j^phalet* 

Tbe  fliort^hand  alpliabet.cqnfjfts  of  the.  following  con- 
foiianti :  b%d^f  or  v^g  or  j^kof\3ax^  ^»  A  ^  ^9  A  .f*  ^% '  ^'^ 
loft  r,  and  XftpWjX :  each  o£  which  has  its  proper  ctiBJ^^er, 
as  fcen  in  the  plate.  The,  xharaSers  (landing  .foj  thefe 
letters  are  to  be  neatly  joined  tpgetiier,  (o  forin.>vord^;  and 
written  in  the  mod  expedituMif^  ininner  po(SI?!ile»:  without 
taking  the  pen  off  the  paper  till 'the  word  be  fioillied;.  nod 
the  vowels  areto  be  noted  aft^rwar^s  (if  nficefl^ry)'hy  points. 

Though  the  omiffion  of  the  vowels  may  at  firft  finmewbat 
puzzle  the  refuler,  to  read.^ven  his  own  writiiig,  yet  a  little 
practice  will  render  it  perfcdklyfiiniiliarto  him;  as  tbe  thief 
difficulty,  botli  in  writing  and  reading  (hort  hand,  arifes  firona 
the  novelty  of  the  chara£ten^  and  from  tbe  wafit  of  ^  bitiiUar 
acquaintance ;With  tb^m.   ^.. 

■ 

In  order  to  perfect  the  learaeF  in  the  confiniAiou  of  all 
the  charaaers  in  the  fliort-ba^d  alpNwtp  it  it  abfiihitely 
necelTary  that  he  frequently  copy  them.    He  ihouid,  daily* 

write 
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write  a  copy  of  the  (lioit-hand  alphabet ;  rqb'ng  his  liocf 
^according  to  the  dotted  Uoes  ia  the  firft  line  of  the  firft  Icflbii 
in  the  pl^te ;  and  writing  the  (ignification  of  each  chara&er 
iat  the  end  of  each  line,  and  the  letter  it  reprefeots  at  the 
beginning  of  the  line ;  ufing  three  or  four  lines  of  a  quarto 
copy  for  each  letter. 

In  the  alphabet  given,  I  doubt  not  but  the  characters  will 
be  found  as  convenient  for  practice  as  any  extant.  I  have 
endeavoured  to  make  it  confifl  of  the  mod  fimple,  and,  at 
the  fame  time,  the  mod  didin£^  charat^ers.  I  (hall  only 
obferve,  that  by  the  help  of  tbb  alphabet,  and  the  abbre- 
viations that  foUoW|  I  liavi;  been  able  to  follow  the  mod  rapid 
fpeakcrs. 

This  alphabet,  though  conGding  of  the  chara^ers  for  £f* 
teen  confonants  only,  will  be  fou^d  (juite  fufficiejir.  The  c 
being  fupplied  by  eitl^er  i  or  /,  according  as  it  is  pronounced, 
hard  or  foft.  The  ^  may  very  well  be  omitted  in  fliort  hand, 
as  it  is  only  an  afplrafion  of  the  breath ;  and  the  found  of  the 
tvord  (which  is  all  that  is  minded  in  this  fpecies  of  writing) 
may  be  difcovered  without  it.  The  /  is  fupplied  by  the  g 
foft,  which  hat  the  fame  found.  F'  is  alfo  fupplied  by^ 
being  only  a  coarfer  found  tfian  that  letter.  Y  ip  reprefented, 
if  neceflar)',  by  the  vowel  i,  having  e|(a£^ly  tbe  fame  found ; 
and  z  by  j,  from  which  ft  differs  in  found  but  a  little,  being 
of  a  coarfer  nature. 

The  vowels  arc  feldom  ufcd  in  fliort  hand ;  but  when  it  is 
ueceifary  to  infert  any  of  them,  they  are  reprefented  by 
points,  as  will  be  feen  hereafter. 

Three  of  the  characters  in  this  alphabet  are  horizontal 
^gures :  vti,  dy  i,  and  m ;  as  are  alfo  the  three  characters 
which  reprefent  the  double  letters,  cA,  >*,  tk.  Seven  of  them 
are  vertical  or  lineal,  running  dircC^ly  from  the  top  line  to 
the  bottom ;  viz.  /,  j-,  /,  »,  f,  r,  and  x.  The  other  five,  h^ 
yl,  /,  X,  and  w,  are  inclined  characters. 
.  Itk  fbrming  the  diort-haud  characters  fingly,  the  learner 
may  obforv«  (if  be  viflics  to  have  his  writing  look  exaCt), 

3  ^M 
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tinc  the  horizontal  chandlers  are  onlv  half  the  hdgbt  of  the 
lineal,  and  incUaed  ones.  For  the  tvo  latter  ones  generally 
occupy  the  whole  fpacc  between  the  two  lin^  as  feeu  in  the 
j^ace.  But  diis  diredion  i«  to  be  Ifariitly  adhered  to  only 
while  the  learner  is  fonning  the  characters  fingly :  when  he 
fotr^ss  to  ;o:a  :hs  characters  together,  to  form  words  it  "wiU 
be  of:ea  neciiTiry  :o  r;ske  them  lefs  or  greater  than  their 
cfiu!  fizc ;  fometimes  for  coavenitcce,  and  at  other  times 
from  scceSty :  2s  will  be  ihewo  in  its  proper  place. 

Of  tit  B. 

Tbb  !ettf r,  :n  (hcrt  hand,  »  fonned  by  an  inclined  curve 
lize,  or  ftul!  tegment  of  a  circle ;  it  fliouki  always  be  fonned 
from  :r.e  tcp^  which  »  on  the  left  hand ;  and  unirerfally  I 
vcuTd  sdriTe,  that  all  iucliced  and  horizonnl  letters  be 
fcmret!  froci  the  left  hand  part^  as  it  is  the  mofi  natural, 
a=d  w::i  be  found  the  moll  ezpedllioiis.  Tlus  letter  may 
al»  be  uiVd  to  exprtfs  the  wonis^  ir,  fy^  Ui^  and  Hack ;  and, 
v::h  1  fbort  uteni  (hole  joeoed  to  the  fore  part,  it  rcprefents 
r:e  wcrd  ^^rarf ;  and  the  fame  firokc^  when  placed  iu  the 
b::^;r  pai!«  b^c:=es  Kbe  woid  ftiixJ*;  as  ihewn  iu  the 
p^jte.  This  ^<rer  is  alio  ufed  to  denote  Khe  infrparable 
pftrcd:N:r5  j^.  x^,  and  ai^  when  belonging  to  a  word :  as, 
it^r^v;*.  .'i^u-ur;,  Sec.  It  aho  forms  the  terminations  ile^ 
cz  j}..-.  bc:'n  £::^i!Lir and  plural,  and  ^:  ^  remark^a^, 

C. 

TL:«  le:a:T  :$  not  oKHsg-jIihed  by  a  fcparate  charadter; 

f«>r  t:>  :l\cnd  ^r\cept  before  i,  which  is  protided  for)  is 

cj:her  rari,  li!;?  i ;  cr  foft^  iike  /.    1;  is»  therefore,  repre- 

f^r:cxi  ^\  i^;  cc<  or  oclicr  of  ths&c  characters,  accoidiug  to 

*  ^^en  the  4^^.  , ,  ^^^  ,^^^^  ^^  duiaaer,  it  fignifies  ihc 
tro«:5  i.^.,  ^^  ^i^i,^..  ^^  ^j.^  ^  ^^^^  a  fc:  aiihc  left  bwd 
ro.r::.  u  kUaJi  for  the  wo.-U  -r^i^.^. 

p. 
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p. 

TUs  letter  is  the  fcgment  of  a  foaall  cirple,  with  its  two 
points  downwards ;  it  is  begun  at  the  left  hand  pointy  as  the 
laft.  When  ufed  alone,  it  reprefents  the  word  aaii^  haml^ 
and  md.  It  aHb  ftands  for  the  prepofitions  Jcy  di^  ^^*  ^  ^ 
^^-feate,  ^'-vide^  impute.    And  is  ufed  for  the  terminatioa 

F,  orV. 

This  letter  is  formed  by  a  flraight,  downright  or  upright 
iiroke  of  the  pen  (for  it  niay  be  made  either  Upwards  or 
^o«rn wards,  as  is  found  moft  convenient  to  che  writer), 
^heo  it  follows  a  tettpr  thai  is  finifli^  at  the  bottom,  it  is 
fc^rmed  upwards ;  tnit  when  it  fucceeds  a  letter'tharls  con* 
eluded  at  the  top,  it  is  formed  downwards,  that  the  pen  be 
taken  ofT  the  paper  as  feldom  as  po!fible«  It  alfo  (lands  for 
the  V,  which  is  a  letter  of  nearly  the  fame  found,  bdng  only 
a  little  coarfer,  and  is,  therefore,  npt  diftinguifhed  in  (hort 
hand  by  a  feparate  charaftei':  but  if  it  be  necdhry  to  dif* ' 
tinguifh  \t  at  any  time  from  the  ^  it  is  only  making  the 
chara^er  a  little  blacker,  or  f^illen  This  letter  alfo  repre* 
fcnts  the  word$y«r,  if%rf%^%  tod  few^  anj  the  infeparable 
prej^dtion /or  /  as,  y^r-ger.  And  the  terminations  ^,  ify^ 
ful^  ztA/ulne/s  :  m^  dc^,  fui&'ij^^  forget^/,  iox^fX-fvlmfsi 

G,  or  J. 

This  letter  confifls  of  a  {egment  of  a  circle,  the  iame  fizc 
as  the  y,  but  formed  in  a  different  dire6^ion  from  that  letter ; 
this  being  in  a  vertical  dire£lion«  running  frtrai  the  top  Unce 
to  the  bottom  one*  Jt  is  alfo  ufed  for  the  j^  which  has  partly 
the  fame  found  as  the  foft  ^.  But,  when  ufed  for  the^',  it 
ihould  be  writjten  feinter,  particularly  towards  the  bottom. 
This  letter  may  alfo  be  l)egun  either  at  the  top  or  the 
bottom,  as  is  found  moft  convjenient  to  make  it  join  with  the 
foregoing  letter.  When  it  (lands  alone,  and  as  a^,  it  reprefents 
the  words  again^  ^omjt^  graU :  andafray,  it  (ignifies  the 
x^ord%  juiigejjuft^  jum.    Joined  to  other  phfrsftersy  it  repre- 

Vol.  I.  N  fente 


Tbere  Es  no  cunitfr  r:t  cSLnag;ai(h  this  lecer;  for  at  it 
is  v^.'j  sn  ifpirdoa  cf  rhe  brfiifai,  iff  xoimioo  is  no!  neccf* 
£u7  :o  dlxovcr  :c£  fcuad  o:  :h«  vord;   it  B|  ibercfore, 

T. 
Thid  is  ccprdcsicd  br^ ,  u  hazh  been  (hevo. 


K,  or  C  bard. 

This  I^rter  is  ionocd  in  cbe  fiune  (hape  and  Czeas  the  W, 
bji  is  :he  quire  oppofi^e  direciioc  y  it  is  always  begun  at 
the  left  baud.  Wh^j  i: fiindsaloaet  it  reprefeos  the  words 
r^f,  csmJJ;  uid  with  a  ihprr  itroke  drawn  under  the  middle^ 
II  £^clfies  cammi,  Ufed  as  a  picpofiuon,  it  fignifies  cojk^ 
r:«,  £nd  amtra  i  as^  o^- pound,  pH<ealf  and  c«a/rtf-ry  ;  as 
a.tcrniina4on,  it  raprefentSArJ/,  zcal^  and  kk :  as,  fytSL-acIe^ 
period-fVtfi^  andart-iV^. 

L 

■     ■    ■ 

This  letter  is  formed  gf  a  firaxgjit  lineal  firoke,  like  t\it/^ 
but  turned  a  lictic  at  the  top»  toi(*ards  the  left  hand.  It  is 
inoiily  begun  at  the  top ;  but,  if  found  iieceiLry,  may  be 
made  from  the  bottom.  By  itfelf,  it  reprefcnts  the  words 
mllf  mhoa^s^  ttlt^gether ;  joined  to  other  charafVers,  it  Hands 
ior^v,  latter^  and  iate  :  as,  h^yi  Uiur-i)",  lauAxy  and, 
as  a  terminatjoni  it  dgnifieb  ij :  z&  in  low-/^-,  ktter-^,  and 
kte-^  ;  thus,  two  of  thofe  characters  reprefent  each  of  thefe 
words ;  and  when  thus  ufed,  fbovld  have  its  vowel  point  tf 
the  ^a  fyllabie. 

This  letter  i»  reprefcnted  by  a  firaight  lateral  ftroke ;  and 
is  always  begun  tx  the  left  hand.  Alone,  it  repreftntb  the 
words  am^  amoMgfi^  my,  mtne^  mc^  wLom ;  alfoi  muck  or  many ; 
when  made  Ui;gei'thaa  coaimuni  it  figMities  the  'At-rd  more ; 
with  a  fhort  ftroke  acrofs  the  middle,  it  ftands  for  tlie  words 

twice 
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twice  ar  much^  or  twice  th  numier^  or  JiuBU^iKe  "ptanfity ; 

with  two  fuch  llrokes,  it  fignifies  three  times  as  muchj  Sec. ; 

and  with  a  dot  placed  under  the  middle,  it  ftands  for  half  as 

nmcL  &c. ;  and  with  two  fuch  dots  placed  under  it,  it '  fig- 

nifies  the  word  mofi.    With  the  negative  Rrokc  under  Tt.  it 

figniiies  notme^  mtfomuchy  &c.  Joined  with  other  cbanAers, 

it  reprefents  the  prepofitions  magni^  and  mis  :  as,  mld^i-iy^ 

99J/J- fortune;  and  as  a  teruiinatibni  it  Hands  for  ment  dt  mints : 

as,  telta-x«^»^. 

N. 

This  letter  is  formed  of  a  ftraight  lineal  firoke^  witip  the 

top  a  little  turnied  towards  the  right  hand.     It  is'moftly 

begun  at  the  bottort^  ^nt  it  may  be  formed  firom  the  top,  if 

requidte.  When  ufed  atene,  it  reprefents  Xhe  worda  it%  rn^ 

MMJer:  as  a  prepofition,   It  fiiOids  for  datt,  aiai^  m^  imter^ 

utider:   as,   /ny/ir^cedent,  -  i^itrZ-podes,  iinr-Cer,    i]v<#r-rdgation, 

s;t^irr*mlne.    As  a  termifiatkni,  it  ibnds  for  mit  and  w^s-:  as, 

garm-r»/,  har-ji^« 

.         P. 
This  letter  is  form'd  of  an  inclined  curve  line,  leaning 

towards  the  right  hand*   It  is  always  begun  at  the  bottom. 

When  ufed  alont,  it  flaoda  for  tiie  words  upM  and  foot.   As 

a  prepofitibn,  it  reprefents  per^  /^%  and  pro :  as^  /)fr--plex| 

^-f-fage,  and  pro-Xoxig,    As  a  termination,  it  is  feldom  of 

A^er  uCed  in  EngHfli. 

This  letter  is  formed  of  a  ftraight  ftroke  in  a  lineal  dlrec^ 
tion,  with  the  top  curled  quit^'rou'nd  towarais.  the  l<ff(1uind. 
Jt  may  be  begun  either  at' t(ie  top  or  the*b6tibm,'as  is  found 
pioft  convenient.  When  ^t  i^annds  alone,  it  IGgnlfies  the  ivprds 
fueJUsa  and  ^tf^ff/Z/y  ;  witfi  a  fliort  ftroke'abfofs' this  middle, 
it  reprefents  the  phrsiie  'Joiiile  the  qua/i7ny;'Md  Wlth^i  dot 
placed  under  it,  it  (huids  for  half  the  auantiiy ;  with  the 
ne^ativf  n^ark  under  it,  it  (lands  for  uoi/ie  quaniify^  When 
joined  tp  other  cluii^eis,  It  ixipretents'the  words  a  qiarter^ 
and  a  ptart  .*  as,  a  quarter  of.  an  hour,  ia  qiiart  of  water.  As 
a.  tern^ination,^  it  ftanps  for  autre :  as  rc-qutre* 

N  a  B.  This 


f.  •  -    '-^ 
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R. 

This  letter  is  formed  like  the  g^  but  in  an  oppofite  dtrec- 
tien.  It  inay  be  fornied  either  upwards  or  downwards,  as 
mod  convenient.  When  ufcd  alone,  it  Hands  for  m-  and 
ather;  when  joined  to  other  charaAcn,  it  reprefents  re :  as, 
r^-folve.  As  a  temninatioD,  it  (lands  for  ary^  ing^  ings^  and 
er :  as,  di  aryf  cacecd-//tf  |  nim»<r. 

S»  foft  C  and  Z. 
This  cbarader  is  formed  of  an  inclined  cnn'e  line,  and  is 
fAOftly  begun  at  the  bottonK  It  reprefents  alfo  the  fbft  r, 
and  the  k  :  but  as  the  x  hu  a  cofofer  founds  it  may  be 
reprefented  by  a  blacker  and  fuller  charaAer.  When  ufed 
atone  it  fignlfies  at^  ri,  nx,  tnd/is ;  when  it  is  jdned  to  ether 
cbarafiersy  it  fhitids  for  Jaih^  ciram^  Jf'f^f  ""^  ^^  •  >-? 
faiis'fj^  cifcmm^Ytnt^  yiper'Bne^  /k^tra^.  As  a  tennination, 
it  ibnds  for  tim^felf^  wnAfitocr :  u,  ora-ZM*,  my^/^ji^  whom- 

Jieverm 

T. 
Tins  letter  is  formed  of  an  inclined  but  flraight  line,  and 
is  moftly  begun  at  the  top.    Alone,  it  ftinds  far  ike  and  tm. 
As  a  prepofition,  it  flands  for  ira^:  as,  tranf4tx^    As  a  ter- 
mination, it  fignifies/^or/Mj';  as,  bean-/^  beau-/w. 

W. 

This  letter  is  formed  of  a  ftiaigfat  but  inclined  flroke,  like 
the  former,  but  in  the  oppofite  dire6Hon.  It  is  moftly  b^ua 
at  the  bottom.  By  itfelf,  it  flands  for  vaill^  wilt^  wottU^  and 
with  a  fhort  flroke  drawn  under  the  middle  it  reprefents 
willnoff  or  mttU/nt.  Joined  to  a  folbwiog  chara^ler,  as  a 
prepofitiooy  it  QgMcswiit:  u^  toi/i-out*  As  a  termination, 
it  (lands  for  viard dnd  well:  as,  out-warJ^  and  ho]y-«W/, 

X. 

^This  letter  is  formed  of  a  flraight  lineal  fhoke,  a  Utrlo 

turned  at  the  bottom  towards  the  right  hand.    It  is  generally 

formed  downwards,  but  it  may  alfo  be  formed  upward?,  if 

found  more  convenient.    Alone  it  (lands  for  Mn^,  txercife^ 

and  cxcclUnt,    Jdaed  to  other  chanAtn^  it  reprefents  rx-. 
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extra^  and  exceed:  as,  MP^pofe,  rx/r^-ordinary,  exceed -In^y* 
As  a  terminationi  it  reprefents  Ux:  is,  comp-/»r« 

Y. 

There  is  no  charader  appropriated  to  this  letter,  belnj^ 
reprefented  by  the  vowel  mark  for  /• 

Z. 

This  fetter  is  reprefented  5y  the  charader  which  fUods  in 
common  for  the  foft  e^  and  s ;  as  hath  been  feen* 

Befides  the  chara6ters  appropriated  to  exprefs  the  confo* 
naiits  fingly,  there  are  three  other  characters  for  three  double 
confonan'j^  viz.  ch^  Jh^  M. 

CH. 

The  character  ufed  to  exprefs  thefetwo  letters,  isa'llraight 
lateral  (Iroke,  turned  upwards  a  little,  at  that  end  towards  the 
left  hand.  It  is  always  begun  at  the  left  hand  point.  When 
it  (lands  alone,  it  fignifies  each^  mshich^  2jvl'  fucL  As  a  pre* 
portion,  it  (lands  ibr  arrA ;  as,  tf/r^-ited.    ^ 

SH. 

The  character  appropriated  to  thefe  letters  is  like  the 
/bregoing;  .but  turned  downwards  at  the  left  haj^d  point, 
in  (lead  of  upwards,  and  like  that  is  always  begun  ^  the  left 
band.  When  it  (lands  abne,  it  reprefents  the  words  Jhall^ 
Jkalt^  mydjhuldi  and  with  a  (hort  (Iroke  under  the  middle, 
^£/,  ,^ouId^  or  womU  mu  As  a  termination,  it  .(lands  for 
Jklp:  as,  vrsird  Jisp. 

TH. 

The  cbarader  ufed  to  denote,  thefe  two  fetters,  Isalfoa 
firaight  lateral  (Iroke,  with  the  end  turned  a  little  upwards, 
at  the  right  hand  point.  /This is  alfo  begun  at  the  left  hand. 
When  it  (lands  alone,  it  reprefents  the  words  iie^j  tftem^  that^ 
thisy  and  tfum^ 

There  are  al(b  other  chara6lers  appropriated  to  exprefs 
feveni  treble  conibnantSy  which  frequently  occur  in  words 
j^f  inofi  common  ufe. 

CHR. 
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CUR. 
Tbe  dsanasr  uvss.  for  rhcii  three  tctrerSf  v  Iwo  perpend  i- 
ilir  llr.e?  "0."^*.:  1:  r:*  :op  jy  a  cjrvc : — it  is  mofily  begun 
ac:!:e  icr:  iir-d  p»"tr: :  ar.d  is  ufcd  in  :I-:2  vords  CIr-ift;  and, 
wikj  rhe  »ows.  jif-.r  5^r  iS.  ic  the  word  ciar-tntr, 

\  LCH. 

This  ccararsr  is  fcrowd  like  the  two  fides  of  9  triangle^ 
V!Ch  :~-e  poist  cfoMrrrw'irJi;  and  u  moitly  hegmi  at  the  lefc 
han'i ;  as  the  roregoi  jg. 

LTR. 

Thii  chamfttr  :s  forrreJ  Liie  the  two  fides  of  a  fquare^^ 
w:di  the  conjurctionot  the  litie,  at  the  botiom,  and  tou-ard*» 
(he  left  band.  It  b  gsaenHv  be^n,  like  moft  of  the  otbers, 
at  the  letr  hand. 

LTHL 

This  cbaradler  Is  formed  like  that  of  IcSj  but  with  the 
poior  upwards ;  and  is  begun  at  the  left  hand  poiot. 

MPL. 
This  charaeler  is  a  double  currc^  and  inclined  towards  the 
left  hand,  at  the  top ;  at  which  part  it  is  begun. 

NCH- 

This  charaf^er  is  jufi  the  reverie  of  that  for  dtr^  and  begun 

at  the  left  hand. 

RCH. 

This  charader  is  compoied  of  the  two  fides  of  a  fquare, 

joined  at  the  top,  towards  the  right  hand. 

RTL. 
This  charaifier  is  an  inclined  double  cnnre,  leaning  towards 
the  right  bandy  being  in  the  oppofite  direftion  to  tint  for  mpL 

I^TH. 

This  cfaaraif^er  is  an  inclined  line,  leaning  towards  the  lefc 
hand,  where  it  is  begun,  and  curled  quite  joi^nd  .a(t  the  top. 

SHR. 
Thbchnrader  is  alfoan  inclined  liaei  but  kanipg  towards 
tiie  right  hand,  aud  curled  round  U  the  bottom. 

3  SKR. 
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SKR,     .      ' 

I 

^Uh  chinSttthWo  an  inclined  Ime,  leaning  tourlhls' the  " 
right  handy  and  curled  ixkind  at  the  top. 

STR.  ^ 

This  charaftcr  w  formed  of  two  ftraight  lateral  lines, 
joined  together  at  the  left  hand  end  by  a  curve.  This  letter 
mud  be  begun  at  the  top,  and  at  the  right  han(t 

SPU 

This  charai^er  coaflfts  of  the  xwofidcs  of  a  fquan!,  joined 
together  at  the  bottom  of  the  ri^  hand  fide.  It  is  always 
begun  on  the  left  hand. 

SPR.  , 

Thi«  cliarader  is  formed  of  a  double  curve,-  and  inclined 
towards  the  left  hand,  like  that  for  m/ij  buc  the- curves  are 
formed  in  ao  oppofice  diredbn. 

THR. 

This  charalEteris  ah  inclined  line,  leaning  towards  the  leA 
hand,  and  curled  round  at  the  bottom; 

liere  it  muilrbe  noted,  that  the  chara^hsrs  for  thofe  treble 
confonants  are  to  be  ufed,  though  the  confonants  which  they 
reprelent  do  not  folios  opch  other  immediately  ;  as  in  the* 
words  a/rar,  and  ari//hnetic. 

When  the'leamer  is  perfeftly  acqoaintedivith  tbe  confimc* 
tion  and  full  figoificanon  of  each  of  the  foregoing  chanters, 
he  may  then  proceed  to  join  theft  characters  together,  ia 
order  to  form  words ;  obferving,  that  each  character  be  neatly 
joined  with  the  foregoing  one ;  for  which  purpofe,  it  is  often 
ffquifhe^  that  many  of  the  charadcrs  be  formed  iefs  thaa 
nheir  real  B^ ;  as  may  be  feen  in  the  plate. 

Of  the  Vowels. 

The  vowels,  in  fliort  hand,  are  reprefented  by  dots.  In 
the  perpeodicdlar  ai^d  inclined  letters,  a  is  reprefented  by  4 
dot,  placed  on  the  left  hand  fide  of  the  letter,  and  near  the  top 
of  it :  ^1  by  a  fimilar  dot,  near  the  bottomi  on  the  left  hand 

fide: 


..:  ibuve  ZJ€  letter,  like  the  tittle 

...^-.tfti  ^y  a  dot  placed  near  the  top^  but 

.i  :bx  icLter,  juu  cppofite  the  place  ot 

-•J  by  a  do:  near  the  buttom  of  the  right 

^ ..-  "n  place  of  5.     Bur,  ia  horizontal  cha- 

.  r  i  :s  placed  unJer  the  lener,  and  at  the  l?ft 

-rjx  :or  r,   under  the  letter  alfo,   but  at  the 

J :  :lex,  over  the  letrer,  as  before;  the  «,  over 

.  ,i  ird  of  the  letter,  and  oppofite  the  place  of  a ; 

.c»-  :>  ri^ht  hand  point,  oppofite  the  place  of  r. 

'  .^  -p-er  of  placing  tile  vowels  about  the  character  for 

.  .'ji'iorin:,  is  to  be  obferved  only  when  the  vou-el  imnac- 

j.er'.  rr-ilows  fuch  confonant ;  if  the  vowel  precede  the  con- 

:o«?jnef  yj^  the  reverfe  takes  place,  in  placing  the  vowels. 

\^'^n  :hx5  is  the  ca/e.  the  dots  for  the  a  and  e  are  placed  or 

rhe  ri^ht  i.a::d  Ldc  cf  peipendicular  and  inclined  leiters,  in 

»he  flacr  of  a,  and  a,  relpedively  ;  and  oand  ■  are  pbced  on 

(he  left  hand  where  a  and  e  are  placed  in  the  former  cafe; 

that  :s  when  the  vowel  foilovs  the  confoiiant.   And  i,  or  ^, 

is  always  noted  by  a  dot,   placed  above  the  confonant  it 

follows.     In  horizontal  letters  the  (ame  rule  obtains,  whether 

the  vowel  f  allows  or  precedes  the  confi>nant. 

hu:  the  fornier  meiucxl  of  marking  the  vowels,  viz.  by 
fetcioc  the  mark  about  the  confonant  which  immsdiatelv 
prereles  The  vowel,  is  more  natural  and  perfpicuous ;  and 
ihouid  always  be  foUoweil,  if  |>oifible. 

To  mark  the  (iounie  or  trtble  vowels^  when  necedary,  a 
dot  ihoiiid  be  fci  iu  the  place  or  ti.Lt  vowel  which  is  of  the 
aeareil  found  lo  :'.  ch  double  or  treble  vowel :  f.s  for  example^ 
to  cxprefs  the  ea  in  the  word^rM/,  we  u(e  the  yowcl  poin^ 
for  a:  a<,  ^ret;  ami  :o  expr^-fs the  triphthong  «'.7«,  in  ieah^ 
we  ufc  the  vowel  poiiit  fore;  ss,  ^:  but  for  xhe  vowels  in 
the  word  httrut^:^  we  life  u :  as,  iL:j, 

It  is  necelTary  that  the  learner,  in  his  fird  cxcrcifes  in  this 
an,  make  the  charafttr  for  evcr\-  letter  oi  whic?i  c;ch  word 
fs  compofcd,  marking  all  the  points  for  the  vowels.   This  is 

neceiTary 
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neceflary  in  order  to  render  cvei;y  word  intelligible  at  firft 
view ;  for  many  learners,  who  can  tell  the  figuification  of 
every  character,  when  it  (lands  alone,  are  often  at  a  lofs  to 
diHinguiQi  the  meaning  of  their  own  writing,  when  the  cha- 
racters are  joined  together;  partly  owing  to  the  ftrange 
appearance  they  make  to  the  eye,  and  partly  to  the  omiffion 
of  fome  of  the  letttfrs.  I  have,  therefore,  Sn  the  firft  leflbd 
in  the  plate,  inferred  the  character  for  every  confonant,  and 
olfo  all  tlie  points  for  the  vowels;  which  method  the  learner 
muft  follow,  till  the  compound  charadters  dre  become  quit^ 
familiar  to  him. 

When  the  ieamer  can  readily,  and  at  a  future  time  (or  dt 
leaft  feveral  day^  after  it  is  written),  read  thofe  compound 
characters  eafily,  he  may  prdceed  to  avail  himfelf  of  the  next 
advantage  this  art  allows,  namely,  that  of  inferting  no  more 
thara^ers  in  a  word  tlnh  «re  abfolutcly  neceilary  to  difcover 
its  found.  Thus,  for  the  word  mufoafr^  ma^  with  the  vowel 
mark  for  i^  will  be  fufficietit  to  convey  au  idea' of  the  found-, 
ds  it  ihews  the  lettert  jmnv.  Ufiog  alfd  tbe  (imple  characters 
of  the  alphabet  for  the  words,  prepofitiooSi  and  termination^ 
they  there  fignify.^^Upon  this  principle,  tek  fecond  le(Ibo  is 
formed* 

But  as  the  chief  excellency  of  (hott-hand  writing  confifts 
in  expedition,  and  which  the  foregoing  roles  will  not  fuffi« 
dently  favour,  there  are  alfo  other  methodi  of  abbttviation, 
by  which  much  time  is  iaved.  It  is  not  folfiicient  that  words 
be  exprefled  by  ztt  alphabet  of  very  (imple  charaAers,  but 
they  ibdold  alfo  be  exprefled  t>y  as  lew  of  tboie  characters  as 
poflible ;  or  the  chief  end  of  writing  (hort  hand;  which  is  thai 
of  following  a  fpeaker,  would  be  fruitrated.  I  fhall,  therefore, 
lay  down  a  few  fimple  rules,  which,  if  ftriCtly  adhered  to,  will 
enable  the  learner  to  write  as  expi^ditiouOy  as  is  neceflary. 

■ 

RULE  I. 

Ill  writing  the  confondnts  of  the  fame  Word,  tlie  end  of  the 

foregoing  character  lak  always  joined  tcr  the  beginning  of  the 

Vot.I.  fl  following 


-  r 


•■■ 


:^» 


;  ar  r  aey 


r.d 


-k     -  ■  - 


iVLi  rr, 


!▼€,  vcrb»  or 
fubaandve. 


RULE 
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■■        ■       ■       ■?< 

RULE  V. 

When  two  words  are  expreiled  by  their  firft  confonantSf 
and  a  prepofttion  (hould  be  between  thetn,  which  is  omitted, 
they  are  to  be  joined  together  in  the  common  manner,  and  a 
point  placed  at  their  point  of  conjunftion :  as  in  fig.  7  and  8 , 
the  lave  of  mpney^  the  thirftfvr  gain. 

RULE  VI. 

When  any  word  begins  with  any  of  the  prepofitions,  it  is 
to  be  begun  with  the  mark  for  fuch  prepodtion ;  and,  in 
general,  the  next  confonant  will  be  fufficient.  And  when 
chey  end  with  any  of  the  terminations,  the  firft,  or  firil  and 
fecond  confonant  of  the  word  with  fuch  termination,  will 
generally  fuffice  to  difcover  the  foUnd.  But  when  prepofi- 
tions  and  terminations  are  ufeJ,  as  they  are  joined  to  the 
ocher  clnra^ers  like  (ingle  letters,  the  word  (hould  always 
have  at  kaft  one  of  its  vowel  points  to  prevent  confiifion* 

RULE  VII. 

Moft  of  thofe  phrafes  which  confift  of  a  word  with  a  pre* 
po(ition,  conjundion,  or  article,  before  and  after  it,  may  bt 
written  as  one  word. 

RULE  VIIT. 

When  a  pronoun  follows  a  prepofition,  they  are  joined 
together,  as  the  foregoing.  And  pronouns  may  always  be 
expreffed  by  their  firft,  or  firft  and  fecond  confonantS|  having 
the  vowel  point  if  requifite, 

RULE  IK. 

To  exprefs  the  definite  article  tke^  the  confonant  mark  for 
4  is  ufed;  and  to  exprefs  the  article  a^  a  fmall  point  is  placid 
at  the  beginning  of  the  following  confonant^ 

The  foregoing  rules  are  all  that  can  be  fafely  given ;  and 
if  ftrldly  attended  to,  will  anfwer  every  purpofe  that  can  he 

O  %  expeflc-d 
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txpe&ed  from  this  art.  I  have  avoided  arbitrary  chara6iers 
for  certain  long  words  and  phrafes,  as  I  am  convinced  they 
are  not  adapted  to  every  one's  memory ;  and  from  the  great 
number  of  words  with  which  our  language  abound^  it  19 
jQDpoifible  that  a  few  hundred  charaAers  to  exprefs  io  many 
peculiar  words  can  be  of  much  utility  to  the  learner,  and 
particularly  as  the  chief  ufe  of  (hort  hand  is  to  follow  a 
public Tpeaker,  many  of  whom  poflcfs  a  very  cxtcnfive  flow  of 
language,  Bcfidesthis,  thcmcthodof  Ailiftituringa  fet  of  cha- 
racters for  many  words  or  phra&s  h  very  burdenioax  to  the 
noemory,  diflicult  to  learn,  and  is  eafily  and  foon  forgotten. 

I  have  thought  proper  to  mark  all  the  vowek  by  points, 
according  to  many  pf  my  predeccflbrs  in  this  art,  though  I 
have  differed  from  all  others  in  the  onter  of  placing  them. 
Dr.  Mavor,  Mr.  Angel,  Mr.  MafoA*  and  Mr*  Gumeyy  alfo 
exprefs  the  vowels  by  points ;  but  the  method  of  the  three 
latter  is  to  denote  the  vowels  by  points  placed  on  the  fame 'fide 
of  the  letter :  thjjs  a.  and  e  are  reprefc&ted  by  points  hear  the 
top  of  the  character,  or  the  beginning  of  it;  1  by  a  point  ia 
the  middle  of  the  chara<^er ;  ando  and  u  by  points  near  the 
1)ottom  or  latter  end  of  the  chancer :  whereas,  in  thik.fyftem, 
the  points  for  a  and  e  are  placedei^  one  (tde  the  charade,  and 
thofe  for  o  and  u  on  the  other  fide  of  the  charader,  and  the 
point  for  /,  at  the  top  5  which  miift.give  this  method  a  great 
advantage  over  the  other.  By  the  formed  method  the  place  of 
the  a  and  e  cannot  always  be  diftiiiguilhed  from  each  other, 
nor  that  of  the  0  and  u  :  by  this  method,  I  will  venture  to 
aflfcrt,  they  will  never  be  confounded. 

Though  fome  writers  on  this  fubjeft  have  given  different 
characters  for  all  the  vowels  1  have  given  the  preference  to 
points:  they  give  the  writer  infinitely  the  advantage  over  the 
other  method,  in  point  of  expedition.;  and  by  an  attentive 
perufal  of  his  work  after  he  has  written  it,  aiid  while  the  fub- 
jeft  is  ftiil  frefli  in  his  memory,  he  may  mark  all  the  vowels ; 
which  will  render  it  intelligible  at  any  future  time. 

With  regard  to  the  characters  for  the  confonants,  I  have 

endeavoured 
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endeavoured  to  render  them  as  fimpleaspoffible  in  their  con- 
ftru£tion,  yet  perfedly  different  from  each  other.  Moft  writers 
on  this  art  either  make  their  charaders  too  complex^  or,  if 
they  make  them  fimple,  form  them  fo  mvch  altke,  that  tfaejr 
are  eafily  confounded  with  each  other.  In  fome  modeni 
fvftems,  the  difference  between  different  chara^ers  coinfift» 
only  in  one  being  a  fine  and  the  other  a  black  Itroke;  which 
diilin^^ion,  writers  of  (bort  hand  have  feidom  time  to  make ; 
not  to  mention  the  other  fimilariries  between  the  charaderty 
fuch  a8»  different  chariAers  being  of  the  fame  form,  but  of 
different  fizes ;  with  many  other  abfurditiea .  While,  on  the 
Q^her  haml*  tliofe  who  have  rendered  their  ciiaraiflers  fuffi- 
ciently  different,  have  formed  them  fo  complex,  as  to  give  the 
learner  no  adraot^Cy  in  point  of  ficility,  above  the  common 
round  hand.  It  muil  be  allowed  by  every  one,  that  the  more 
fimple  a  chara^er  is,  th(?  more  ^ly  it  is  formed.  Wlien  a 
qharader  conlifts  of  two  lines^^  whether  flraight  or  curve,  it 
requires  almoft  twice  as  much  time  to  form  it  as  to  form  a 
character  confiding  of  only  one  of  fuch  lines :  and  chara^ers 
which  coafift  of  two  lines  joined  together  at  one  end,  fo  as  to 
form  an  angle,  require  fiill  more  time  to  form  them.  Mr. 
Willis,  who  publilhed  a  fyflem  of  fliort  hand  in  the  year  1628, 
has  no  kfs  than  thirteen  chara^ers  in  his  alphabet,  which  arc 
formed  with  angles  in  them,  befides  two  which  are  complete 
ovals,  or  circles.  And  Mr.  Mawd,  who  publid^l  another 
fyilem  in  1635,  has  alfo  eleven  angled  characters,  and  thofe 
for  the  moil  part  taken  from  Mr.  Willis.  Mr.  Skelton,  aifo,. 
who  Improved  upon  the  two  former,  has,  in  his  alphabet, 
publiibedin  1659,  fourteen  very  complex  charadtcrs,  namely,, 
ten  angled  ones,  -three  curled  at  one  end,  and  one  complete 
circle.  But  Mr.  Rich,  who  published  his  fy (lem  in  1669,  has 
only  feven  angled  characters,  three  curled  ones,  and  one  entire 
circle.  His  fyftem  was  in  gt'eat  repute  for  many  years,  and  Mr« 
Locke  recommends  it  in  his  treatife  on  Education  (bccaufe 
there  was  at  that  time  none  better).  Yet  Mr.  Nicholas,  who 
publiOied  his  fyfiem  thirty  years  after.Mr*  Ricl^  ai:d  sv';d::ntly 

took. 
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(hort  hand,  in  uliich  the  chara<^ers  are  all  fimplc,  ftraight, 
or  carve  lines,  except  one  curled  charadler,  one  circular  one, 
and  a  crofs  one.  His  alphabet  is,  therefore,  more  Gmple  and  fit 
for  pra^ice  than  that  of  any  of  his  predecelT^rs,  and  the  letters 
are  fiifficienlly  different  frotti  each  other  to  prevent  miftakes. 

Since  Mr.  Blanchard  publiUied  Ms  fydem,  feveral  others 
have  appeared,  which  I  have  not  room  to  mention  ;  fuffice  it 
to  fay,  that  from  that  i^criod  to  the  prefenr,  moft,  if  not  all 
the  writers  on  the  art  have  run  into  the  oppofite  extreme  to 
the  writers  before  his  time,  which  is,  that  of  rendering  their 
•alphabetical  cl;ara<Sters /ao/'w//ir  In  many  modern  alphabets 
fome  of  the  chancers  referable  each  other  fo  nearly,  that  the 
writer,  fome  time  after  he  has  written  his  piece,  is  often  at  a 
lofs  to  difcover  the  fcnfe  of  the  greater  part  of  it.  I  have  met 
with  feveral  writers  who  have  learned  from  Mr.  Tapli n*s 
fyilem,  and  have  experienced  this  difficulty.  Mr.  Taplin's 
alphabet  has  not  one  angled  or  compound  chara^er,  and  only 
one  fmall  circular  one  for  the  letter/;  but  then  he  has  one 
charafter  for  two  or  more  letters :  thus,  3,  /,  p^  and  v  are  all 
reprefented  by  a  Uraight  flroke  in  the  fame  pofition,  and 
diftinguiflied  from  each  other  only  by  the  length  or  boldnefs 
of  the  chara«f^er:  the  fame  mayT)e  obferved  of  the  characters 
for  ^,  /,  jf,  and  *,  which  are  alfo  (Iraight  lines  in  the  fame 
pofition :  and  though  the  fimilarity  between  thofe  and  other 
characters  in  that  alphabet  may  not  be  fo  apparent  when 
viewed  fingly,  yet  when  fuch  characters  come  in  contaCt  with 
others,  it  feldom  fails  to  puzzle  its  writer,  except  he  ht  very 
converfant  in  the  fyftem. 

Mr.  Taplin's  method  of  marking  the  vowels  is  fometimes  by 
dots,  and  fometimes  by  thefituation  of  one  of  theconfonants, 

I  have  noticed  the  alphabetical  characters  only  of  the 
foregoing  writers,  without  adverting  to  their  other  characters 
for  double  and  treble  letters,  words,  and  phrafe%  as  thofe 
characters  form  the  ftandard  of  each  writer's  fyflem. 

Concerning  the  alphabet  I  have  here  the  honour  to  propofe, 
I  muft  juft  obferve^  that  I  have  avoided  all  angular,  compound, 

':  and 
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and  circular  dMtaders,  and  ufed  only  one  curled  one,  which 
is  for  the  letter  q:  and  I  traft  I  have  made  them,  fuffideathr 
di(Hn6l  in  their  forms.  Tfiere  are  fenne  angled  and  com- 
pound charaders,  nftd  for  the  treble  ktten^  but  then  k 
iliooM  be  remembered  that  eadt  of  thefe  charaders  with  a 
^owel  point,  will  very  often  (erve  for  a  whole  word,  and  t 
was  afraid,  by  indulging  too  great  a  (implicity  in  thefe  oha*> 
ra6^ers,  I  might  degenerate  into  the  modern  iMifermity. 

The  method  of  marking  the  Towels  by  points,  as  I  have 
liere  ad^ifed,  will  be  fonnd  tf  Teiy  great  faving  of  time.  It  wiH 
alfo  afford  thofe  wbo  can  fe  fir  depend  upon  their  memory, 
an  opportunity  of  entitiely  omitting  them,  till  the  writing  be 
finifhed ;  when,  by  flh  attentive  peruftl,  -the  piece  may  ha^ 
n\\  rts  vowels  maHced ;  which  will  render  it  intelligible  to  the 
wrinrr  ^t  ^  fbru^e  dme,  when  he  hat,  perhaps,  -feigotten  the 
Ibbjed  matter.    " 

A  PRAXIS^ 

■ 

OF  THR&fi   LESSON^.     ' 

■  • 

OnMBdeJty.     ' 

LeffoR  T. — T  know  no  two  words,  ^t  have'baen  more 
abufed  by  the  difTerent  and  wrong  interpretations  which  at« 
put  upon  them,  than  thefe  rwb,  Modefty  and  AfTuranoe*  Tb 
fay,  fuch  a  one  is  a  modeft  man,  fometimes  indeed  paflb  for 
a  good  character ;  but,  at  preftnt,  is  very  often  ufed  to  ^gnify 
afhe^ifli,  awkward  fellow,  who  has  neither  good  breeding, 
politenefs,  nor  any  knowledge  of  the  world. 

Again,  a  man  of  aflbrance,  though,  at  firfl,'xt  only  denoted 
aperfon  of  a  free  and  open  carriage,  is  now,  very  ufually, 
applied  to  a  profligate  wretch,  who  can  break  through  all  tbe[ 
rules  of  decency  and  morality  without  a  bhifii. 

I  fhall  endeavour,  thtreforr,  in  this  efliiy,  to  reftore  thefe 
-words  to  their  true  meaning  {  to  prevent  the  idea  of  Modefly 
from  being  confounded  wiA  tlikit  of  Sheiepifluielsi  and  tr^ 
hinder  f  jTjpudence  fr6n1  psS&ng  fbr  Affixrancc. 

Vol.  L  P  LefToa 


?ETri:\i 


l£ocr^-«  I  m-ould  call 

£i3er«ben  a  man 

himfelf,  or 

sia   mv-  in«ff*r  i  ^  much  fo  when  lie 
.  .rzrjr .   .ZK  A   la^iwrr  is  £  biufii  in  his 
rs—  :^   '    TZm^.jr^^^.  JTS  cpon  him. 

.^v.  .::;:r  s:::l  :isj  kni*Ance  of  mo- 

^       u7  «  «r:.    ■r'ir*. ■   Si  aiat  celebrated  one 

r  :«i^.    «.  .MmL  sjxr    ssz:rtg  a  tributan-  king  to 

^  z— ;:u.  :srrZA'zr  «2i£.aga2nft  him  before  the 

s^    Am.  fj-.rsTrs-  J  sk>  jiibieios.    The  prince 

3*^.:aik.  jia  iir^r     ao:  coming  into  the  fe- 

•::;^  .    7x.a»7£ius;  &  ^-xa«s  proved  upon  him, 

^  «^£:f.    .  rj:3r  2r  iu«  azn  to  fprJc,  that  he 

•— .      Tlr  fer  tflis  us  that  the 

T    n.*"-'   >    ^12-  infiaics  «  3!ade:':v  and  in- 

:      -iiiii  ss^^-^c-r  *«  ^  Tsijiz  pjiihctic  ora- 

.  .:.^    's^^-.'t.s?*  rt  ^-jr*  acber  for  diis  earlv 


-    .     .   -n;^ ,.-.  1^     ^.  ?irr.L  ;:«n;-  r-.r::»j:  any  UDcafi- 

.    .."...:;   v^-.     r^-i:  r  :.ri  ^fornlly  gi%*es  a 

r-.      -         •*-     :    ,  r».-.r":.r    .^-*2*.^  r.*  •!•  wr.rld,  but 

— --  •   _.  •      ..   :  ^^  jr«  «:L':;?r!iin?.  r  i.tJ  :.*dj nothing 

^- —       >   ^  ^"^  .^  v.-.vj-  •=-.  •sv.isr^-       A::  open  and  at- 

-  T.    •-:-...  ■-•••   i    r^  %  A^L'  -c  in-<-n>  are  at  any 

1-  -.  --.ir.:'--.*..  ^.-.r^  f:*.:*-^!  :jrji-l  i."xi,  frwn  a  con- 

:-! .     .-%;••.-  "s^.-. .  iJ..ri^  re -»•?  eacugh  to  dc- 

-:  ~  '  -I  — Z-r-'-  «.-i  "^-i.*^  •-  :^r" . I  ;aJ encourage  in 
-  -"-■—"  '  -  rj*.tJ:v  irc*r.:^-i:-'I  :^^i  bere  irentloncd. 

•■^  -"^-^  ^-i-'o^  rrirs^^-^  J5  ll:r.r  :j  re  mie  uneaiy  bv  the 
•---•  w.-*«.za:.r?  or  c-sr  cnc  be  con*-en'ci  uka.  A  nun 
'•  •  -  --'  »•  >-<:v  •=  •w'S  to  all  fraie  of  honour  and  virtue. 

r- 
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It  is  mare  tfaao probfthle^  tbit  the  prince  above  mcnttoiied 
poflefied  bofh  tbefe  qmlFficatioiis  in  a  rery  cmiDeot  degree. 
Without  aflbranee  be  would  never  have  undertaken  to  (peik  •. 
before  the  moft  auguftaflhnblj  io  the  world ;  withoitt  mo* 
deftj  he  wookl  have  pleaded  the  canfe  he  had  Akeii  npun 
him,  though  it  had  appeared  ever  ib  Icandakxis* 

From  what  has  been  fiud,  it  b  plaro,  that  modefiy  and  af- 
fanince  are  both  amrabley  aftd  may  verj  well  meet  ki  the  fame  * 
perioD*    Whentfatf  are  thus  mixed  and  blended  together,, 
they  compote  what  we  endisivour  to  expreft  when  we  fxy  a 
nuxieft  aiTurance :   by  which  we  onderftand  the  juft  meao^ 
between  bafhfulneft  and  Impodence. 

1  iliall  conclude  with  obfervingi  that  as  the  fiimeman  may* 
be  both  modeft  and  affiired,  £>  kisidibpoffiUefartheiame 
perfon  to  be  both  knpadent  and  baftfuh 

We  have  frequent  tnfhnoes  of  thbddd  kind  of  mMfnreiA 
people  of  depraved  minds  and  mean  education ;  wlio^  though 
they  are  not  able  to  meet  a  man*»  cyesi  or  pronounce  a  fen* 
tence  without  confuiioni  can  voUintarily  comnut  the  greateil 
villanies  or  nnoA  indecent  a^ons* 

Such  a  perfon  Aems  to  hava  made  a  refi>lution  to  do  »U 
even  in  fpite  of  himielf,  and  in  defiance  of  all  ihofe  checks 
and  reilraints  his  ten^per  and  complei^ion  fi;em  to  have  laid 
in  hb  way. 

Upon  the  whole,  T  would  endeavour  to  eftablUh  thb 
maxim,  that  the  prance  of  virtue  b  the  moil  proper  meth6d 
to  give  a  man  a  becoming  aAiranoe  in  bis  words  and  aAioos. 
Guilt  always  feeks  to  iheiter  itfelf  in  one  of  the  extremcsi 
and  h  fooietinies  attended  with  boctu 


I  have,  for  the  eafeof  the  learner,  dtftributed  all  the  woids 
of  each  of  the  foregoing  leflbos,  into  i  regular  order;  and 
prefixed  to  each  word,  or  phraie,  its  nymber,  as  it  is  num- 
bered in  thepbte;  by  which  tha  chartifters  that  cotnpofe  it 
may  be  fcen  at  one  view. 

Pa*         ^  •         In 


n6 


op  penmanship; 


In  the  firft  Icflbn  is  ioferted  et cry  confooaDt  bdoog^ng  to 
each  word«  with  the  point  for  every  Towd ;  which  pra^ice, 
at  was  before  obferved,  the  learner  mufi  purfue,  till  he  be 
very  ready  in  both  writing  and  reading  all  his  exercifes* 
The  firft  ten  words  in  this  leflbn  have  thdr  chancers  fMinaed 
leparately  from  each  other. 

In  the  ftoond  leiToo  no  more  letters  in  a  word  are  inferted 
than  are  abfolutely  neceflary vto  difcover  the  found.  The 
fingle  confooant  marks  are  alfo  ufed  for  the  words,  prepo* 
fitionsy  and  terminations  they  repreient  i  and  the  characters 
for  the  double  and  treble  letters. 

The  third  leflbn  is  written  upon  the  moft  finifbed  prin* 
dples  of  this  art*  Above  all  the  advantages  which  it  pof- 
fefles,  in  common  with  thefecond  leflboi  il  has,  moreover,  ail 
the  abbreviations  delivered  in  the  fbivgoing  rules.  And  wluch 
rules  the  writer  (hould  have  very  perfeAly  in  his  memory* 


LESSON  L     (See  the  PlateJ 


1 1  know 

2  no 

3  two 

4  words 

5  that 

6  have 

7  been 
S  more 
9  abufed 

10  by 

11  the 

1ft  different 

13  and 

)4  wrong 

I  j  interpretations 

10  which 

17  are 

18  f>ut 

19  upon 
SO  them, 
t%  than 
a  a  thefe 
>}  two, 


d4  Modefly 
25  and 
a6  Allurance. 
*7To 

28  fay, 

29  fuch     * 

30  a  one 

31  a  modeft 

33  »"a''» 

34  ibmetimet 

3 ; indeed 

36  paflcs 

37  for 

38  a  good 

39  cmirader ; 

40  but 

41  at 

4a  prefent 

43  « 

44  very 

4q  often 
46  ufed 


47  to 

48  fignify 

49  a  ibeepiih. 

50  awkward 

51  fellow. 

52  who 

53  has 

j4  neither 

55  good 

j6  breeding. 

57  politeaefs. 

58  nor 

wany 

60  knowledge 

61  of 

62  the 

63  world. 

64  Again, 

6j  a  man 

66  of 

67  alTuranc^ 

68  though. 

69  at 

70 


OM  FENMAMSQIF. 


»7 


w" 


»W1J|J»1 


rr — ...  f»>l 


T^^^iiW**^ 


yofirft, 

7 1  IT  only    . 

72  denoted 

73  a  perfon 

74  of 

75  a  free 

76  and 

77  open.   . 

78  carriage,' 

791s  . 
80  now, 
S I  very    , . 

82  ufiialty, 

83  applied 

84  to 

85  aprofli^te 

86  wretchi 

87  who 

88  can  .- 

89  break 

90  through 

91  all  * 


92  the   . 

93  rules 
.  94  of  . 

95- decency 

96  and 

97  nnoralbj 

98  withiout 

99  a  bluib.. 
100  I  (hall 
.101  endeavQUty 
102  therefore,  , 
203  in 

104  this 

105  eflay,.  ^ 

106  to 
.107  refto^ 

io8tbefe 
109  words 
no  to 
1 1 1  their. .. 
J 12  true  . 
113  mduiiog; 


11410 

115  prevent 

1 16  the 

1 1 7  idea 

1 18  of 

1 19  niodedy 
220  from 
131  being  ' 

122  confounded 

123  vuth 

224  that 

225  of 

226  iheepiftmefsi 

127  and 

128  to 

129  hin^or. 

1 30  impiudenoe 
.131  frogci 

232  raffing   .; 

234airuraQCC. 


2  I  were 

3  put 

4  to 

5  define 

6  modd^, 

7  I  would 

8  call 

9't, 

20  th<; 

21  refie£tion' 

22  of 

23  aaiogenuous 
24nnncC 

1 5  either 

16  when 
27  aman 

18  haj 

19  committed 

20  an  a^OB 


■  • 


•  •  I 


LESSON  U. 

21  for 

22  which 

23  he  '      . 

24  cenfurei 

25  himfelf, 

26  or 

27  fancies 

28  that 

29  he 
301s 

31  expofed 

32  to 

33  thecenftuce 

34  of  otl^ers. 

35  For 

36  this 
3  7  reafon 

38  ao^Q 

39  trolv. 

40  modeft 


41  is  " 
4a  as 
43  m^jgft 
44fo  • 
45  when' 
46he 

47  is       * 

48  alone  ' 

49  as' 

50  in 

52  cpmipy,  . 
$2'aud.    , 

53  as 

54  fubjea 

c6  a  blu0i 

57  m  -♦ 

58  bis 

59  c»Pfc«i        , 
6»a^ 


61 


iiS 
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6z  whco 
62  the 

65  CJC» 

64  of 

65  moldtudes 

66  are 

67  upon 
68biin. 
69  Iitonor 
;o  remember 

71  to 

72  have 
7jinet 
74  with 

77  of 
78modeffj 

80  which 

81  lam 

52  lb 

53  well 
84  pleafed^ 
8$  as 

86  that 

87  celebiatcd 

88  one 
890^ 

90  tlieyoang 
9xpriiice» 

92  whofe 

93  fiither^ 

94  being 

95  a  triburary 

96  king 

97  to 

98  the  RcfmanH  . 

99  had 
loo  feveral 
joi  compbunts 

102  laid 

103  afi^nft 

104  him 
10^  before 

106  the  fenate^ 

107  as 


08  a  tyrant 

09  and 
looppreflbr 

II  of 

IS  his 

13  fobjefts. 

14  The  prince 
1$  wear 
1610 

17  Rome 

18  to 
i9<lelciMl 

[20lBft 

lai  6tbcr; 

22  but 

23  coming 

24  into 

2C  the  Miiateii 
20  and 

27  bearing 

28  a  mnltitiKle 

29  of 
130  crimes 
31  proved 
3s«poii 
33him^ 
34  was 

36  oppieflbJ 

37  when 

38  it 

39  came 

40  to 

41  bis 

42  turn 

43  to 
44fpeal^ 
4^  that 

46  he 

47  was 

48  unable 

49  to 
^o  utter 
51a  word. 

52  The  ftofy 

53  tells 

S4«S 


SSihai 
$6tbeMien 

57  were 

58  mofr 

59  moved 

60  at 

61  this 

62  inllaniqe 

63  of 

64nK>de(tT 
6c  and 
66  ingenuity^ 
07  than 
68thrv 

69  could 

70  have 

71  been 

72  by 

73  the  molt 

74  pathetic 
7  c  ontio»; 
76aiidy 
77111 
78ihorr» 

S  pardoned 
the  guilty 
8x  father 

82  for 

83  this 

84  early 
8;  promife 

86  of 

87  virtue 

88  in 

89  the  fon. 

90  I  take 

91  atnirance 

92  to 

93  be 

94  the  fiicnlty 
9c  of 

96  pofleffing 

97  a  man*s 

98  fclf, 

99  or 

200  of 

201  faying 


•o» 


ft!! 
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I* 


M9 


"t^m 


CO  2  and 

203  doing 

204  indiiferenC 
20; 'things 
206  wkboiit 

20  7  any 

206  uncafiaefs 
209  or 

2 1  o  emotioa 
211  in 

211  the  mind. 
213  That 
SX4  wiiich 

2 1  ^  gener^ly 
2 16  gives 
2x73  man 
2x8  aflunuioe  . 
2 19  is 

d2o  a  modemte 

22  c  knovHeclgc 

222  of 

223  the  world, 

224  but 
sdj  above 

226  all, 

227  a  mind 

228  fixed 

229  and 


230  detenniiied 
.23X  in 

231  itfelf 
1233  to 

234  do 

235  nothing 

236  againft 

237  toe  rules 

238  of 

239  honour 
540  and 
24c  decency* 

242  An  open 

243  and 

244  aflTured 
24^  be^anour 
2461$ 

247  the  natural 

245  cotifequeiice 

2  JO  fuch 
2ji,areiblutioa. 
252  A  man 

2^thns 
|2  $4  armed, 

as  J  if 
.  2^0  his 

J  257'Wordj» 


s^S  or 

259  adions 

260  urc:^  " 

26tft;.' 

262  any    ,.,. 
26jtjnncj.     . 
z6±  wi&otanwaaL 
20 J  retifei^,^..  ^  . 
266  within   ...." 

267  hu«T<iC" ;'    , 
•M^wd,;  ■ :;; 

269  firom       .^ .  . . 
27O.ac0fs(<4QMfiiefi 

272  his         , 

2  74integaty,  ,^ 
27s  aOSwn^  ;v. 


Hi 

281  cepijif^,    . 

282  of 

283  ignorance 

284  and 

28  J  Qialice,    . 


LESSON  III. 


1  Every 

2  one 

3  onght 

4  to  cherifli 

5  and  encoucage 

6  in  himfelf 

7  the  modefly  and 

aflu  ranee 

8  I  have 

9  here 

10  mentioned. 

1 1  A  man 

12  without  aflliranice 

13  IS 

;4  liable       


I  ■ 


:  r 


1$  to  be 

16  made 

17  uneafy 

18  by  the  folly  or 
I9ill«nature 

20  of  every 

21  one 

22  he 

23  convcrfes  with. 

^4  A  man  without  ixuxJefiy 

25  is  loft 

26  to  all 
27fenie 

28  of  honour        \^  . 

29  and  vinue. 

»  ■    ■         ■   ■ 


5* 


tab 
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50  It  is 

31  more 

32  than  probable, 

33  that  the  prince 
34.  above  mentioaed 
3X  poiTeflibd  bnth 
3S^Tide''qtenBcations  in 
"37  a  very";.    ^ 

38  eniinent 
39dcgiwi  ; 

40  Wiihoiit  axTuraAce 

42  woiiM  never 

43  have  undertaken 

44  to  fprak. 

45  before  the'tnoft 

46  au|»;ii(l 

47  aficmblv 

48  in  the  w6r1d  ;    ~ 

49  withbut  mode  Ay 

50  he 

51  would  bave 
53  pleaded^ 

53  the  cai^ic 

54  he 
5;  had  taken 

56  upon  him, 

57  though  it  had 

58  appeared 

59  ever 

60  (o  fcandalous. 

61  From  what 
f>2  h<is  betn 
63  laiv!, 
64.  it  is 


«  T 


0'^ 

66 

6S 
69 

70 

7' 

7* 

73 

74 

75 
i?6 


plain, 

that  modcdy  and  aflurance 

are 

both 

ami«h!r, 

and  may 

very  well 

meet 

in  the  fame 

perfon. 

VM'-n  .i 

ibev  arc 


77 

78 

79 
80 

81 

82 

83 
•84 

S3 
•89 

90 

9' 
91 

.94 

t 

r60 
loz 
lea 
103 
'  X04 
105 
job 

107 
108 
109 
no 
III 

112 

i»3 

>«4 

iM 
116 

"7 
118 

119 

120 

121 


thus 

mixed 

and  blended 

together, 

they 

compofe 

what 

we  endeavour 

toexprefs 

when 

wrfay 

a  modeft  aifurance : 

by  Which 

we  underihud' 

the  Juft  mean 

between 

bl^flifulnefs  &  hnpndencc. 

1  ihall  conchide 

with  obferviug, 

that* 

"as  the  lame 

man 

may  be 

both  modeft  and  aflTured^- 

fo  it  is  alCo 

poffible 

tor  the  (ame 

perfon 

to  be 

both  impudent  and  bafli* 

ful. 
We  have 
frequent 
in  (lances 
of  this 
odd 
kind 

of  mixture 
in  people  of  / 
depraved 
minds 
and  mean  • 
education ; 
who^ 

though  the/ 
are  not  able 


122  to  meet 


123 
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23  a  man*s 

24  eyes, 

25  or  pronounce 

26  a  fentcDce 

2  7  without  coofufiotif 

28  can  : 

29  voluntarily 

30  commit 

31  thegreatcft 

32  vilianirs^ 

33  or  moil 

34  indecent 

35  actions.      ^ 

36  Such  a  perfon 

37  fecms 

38  to  have  made 

39  a  refolution 

40  to  do  illy 

41  even 

42  in  fpite 

43  of  bimfelf, 

44  and  in  defiance 

45  of  all 

46  thofe  checks 

47  and  redraints 

48  his  temper 

49  and  comj^lexion 
;o  feem  - 


r 


53 

54 

55 

56 

57 
58 

59 
60 

61 

6a 

»65 

64 

66 

^7 
6S 

69 

70 
71 
7» 
73 
74 

;i 

77 


to  have  laid 

in  his  way. 

Upon  the  whole, 

I  would  endeavour 

to  efiabiiih 

this  maxtm» 

that  the  practice 

of  virtue 

is  the  moft 

proper 

method 

to  give 

««aaa  -  . 

a  becoming  afltirance 

in  his  words 

and  anions. 

GuUt 

always 

feeros 

to  fiiqlter 

itfelf 

in  one 

of  the  extreiMs, 

and  is 

iomethnc^ 

attended 

with  both. 


EftdlfeBteriiBlfe 


Vol,  L 


CHAP. 


CRAP.  111. 


iECT.    L 


€1  &Atnc  iocnoes. 

fo  which  this 

bnsch  of 


"t      V    v^    j2       -    v*,^^ 


rVr;.,  L\T   >-.  Jtv:. 


i^RC,  4  four, 
oroochlng. 
nviis«  ibr  no 
5e»  oo'y  tar 
lav  cf  thctn 

m 

xc  n»rc  than 
■Mcd  rojetiTer 
ragnber,  dacJs 

la 
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In  order  to  difcover  the  w^\x  of  any  compounded  num  ber 
it  miKi  be  obferv^,  tlat  a  number  pTaced  in  the  firit  place 
towards  the  right  hand^  (lands  h»r  via  mocc  ^n  its  leal 
intrinfic  ralue,  bat  incrcafes  in  value  in  a  tenfold  propor- 
tion bycTery  remo>re  towards  the  left  hai;»4:  l|)U8,  in  the 
number  1 799^  the  firlt  figure  9  fbads  for  9  only;  the  iecoiid 
figure  being  in  the  fecond  place  lowafds  the  left  hand^  its 
Talue  is  increafcd  tenfold;  tbiis  it  repK&its  aioety,  or  ten 
times  nine ;  which,  with  the  foregoing  9^  (laods  for  ninety- 
nine*  Ag^in,  the  figure  7,  which  fbnds  in  the  third  place 
towards  tlK  left  hand,  is  increafed  to  ten  times  as  much  as  it 
would  be  if  it  fiood  in  the  next  inferior  place:,  yiz.  where  the 
la fV' mentioned  9  ftands:  thus  it  reprefents feven  hundred; 
which,  with  the  two  fore- mentioned  figures,  ftand  for  feven 
hundred  and  nlaetv-nlne.  The  figure  i,  which  ftands  in  the 
fourth  place,  towards  t^  left  hand,  is  alfb  increased  ten  times 
in  value  to  what  it  would  be  if  it  ftoqd  in  the  next  inferior 
phice,  where  the  7  is  placed ;  in  which  cafe  it  would  repr^« 
fent  one  hundred ;  whereas,  in  the  prefent  infhuice^  it  ftands 
for  one  thoufand ;  and  with  thf  9ther  figures  repreieats  one 
tboufand,  feven  hvndred,  and  ninety -nine. 

This  defcriptioo  of  the  four  foregoing  figures  may  ferve  to 
give  the  uninformed  ati  idea  of  the  value  of  figures,  according 
to  the  different  placesthey  occupy  in  a  compounded  ntimber. 
For  every  remove  of  a  figure  towards  the  left  hand  increafes 
its  value  to  ten  times  as  much  as  before;  as  will  more  fully 
appear  by  the  following  table,  called  the  Numeration 
Table ; — 


Q^a  77/? 


^"1- 
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The  Nimeratim  Toik. 


.9  =  j  . 

ill  III  III  III  III 

I  2  3,  4  5  6,  7  8  9,  099,  7  6i 

4  3,  2  1  0,  12  3,  45  6t'7  8g 

a,  876,  3  4  3,  3  le,  133 

45  6,  7  69,  09s,  y  65 

4  3,  2  1  O,  1  2  3,  4  5  6 

7.  8  9  0,  9  8  7,  fl  5  4 

33  1,  013,  343 

G7.  890,  9  8  7 

6,  S4  3t  2  10 

I  3  3.  4  5  ff 

78,909 

«,7fla 

434 

IQ 
I 

In  order  to  read  any  number  with  facility  and  ttfe,  it  is 
necfflary  that  the  learner  have  all  the  nafnR.or  the  numben 
at  ihe  head  of  the  table  perfedly  in  his  memory,  tliat  he  may 
apply  them  to  any  other  number  he  may  have  occalion  for  ; 
calling  the  firR  figure,  on  the  right  hand,  units  ;  the  fecond, 
tens;  the  cliird,  hundreds ;  the  faunh,  thoufaudsi  &c.  ai  in 
the  table. 

Thus,  the  bottom  figure  in  the  uble,  IL-.nding  under  the 

|>1ace  uf  units,  U  attlt  an  unit,  or  a  lingte  «m.    The  next 

,  higher 


OF  VULGAR  AKITHMETia 


higher  number  in  cbe  table  confiih  of  two  figures,  i  and  o ; 
the firft  whereof,  ilanding. in  the  place  of  tcns»  (lands  for 
ten,  being  only  a  figure  one:  the. other  figure,  being  a 
cypher,  and  in  the  place  of  unit:^  ftand$  for  nothing,  or  na 
tiMifj :  the&  two  figures,  therefarei.  txprcfs  only  ten.  Th« 
next  number  confifts  of  the  figures  43a ;  the  four  being  in 
the  place  of  hundreds,  fignifies  fo  many  hundreds ;  thctbree» 
asm^ny  tens;  and  the  two,  as  many  units;  and  ii  thus  ex- 
preffed :  four  hundred  and  thirty -two.  The  fourth  number 
in  tlie  table  confifis  of  four  figures,  the  firft  wbcveof  fiands 
in  the  place  of  thouiands;.  thb  number,  tberefpre^  i&tbus 
expreffed :  eight  thouland,  -(even  hundred,  and  fixtyrfive. 
The  fifth  number  has  its  higheit  figure  in  the  place  of  tens 
of  thoufands,  and  is  thus  exprefled :  feventy-eight  ^houiand, 
nine  hundred,  and  nine;  it  having  a  cypher  in  the  place  of 
tens^  which  ftandsjfbr  nothing.  Tbp.  fixth  number  confids 
of  hundreds  pf  thoufands,  and  is  thus  exprefled  :  on^  hun* 
dred  and  twenty-three  thoufand,  four  hundred,  and  fifty  ^fix. 
The  higheft  place  of  the  feventh  number  is  that  of  millions ; 
it  18  exprefled  thus :  fix  million,  five  hundred  and  forty -three 
tiioufand,  two  hundred,  and  ten.  The  eighth  number  con* 
fifls  of  tens  of  miilioos,  and  is  thus  exprefled:  fixty-feven 
inillion,  eight  hundred  and  ninety  thouiand,  nine  hundred, 
and  eighty*(eveu.  The  ninth  number  has  its  higheft  figure 
in  hundreds  of  millions ;  it  is  exprefled  thus :  three  hundred 
and  twenty-one  miliiob,  twelve  thoufand,  three  hundred, 
and  furty-five. 

The  ^x  other  numbers  are  expreflTed  as  follows : — The 
tenth  number:  feven  thoufand,  eight  hundred  and  ninety 
millions,  nine  hundred  and  eighty-feven  thoufand,  fix  hun- 
dred, and  fifty-four.  The  eleventh  number:  forty-three 
thoufand,  two  hundred  and  ten  million,  one  hundred  and 
twenty-three  thoufand,  four  hundred,  and  fifty-fix.  Tiie 
twelfth  number  :  four  hundred  and  fifty -fix  thoufand,  (even 
hundred  and  eighty-nine  million,  ninety-eight  thoufand, 
feven  hundred,  aiut fixty-five.     The  thirteenth  number: 

nine 
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nine  million  of  mitlions,  eight  faundnd  and  fhrrnty-Hic 
thoofand,  fi\*^e  bnndred^  and  forty- threr  mStHeOf  two  knadred 
and  ten  tho«f&id^  one  bondytd^  and  titeniy-thice.  The 
fborteenth  nomber;  forty-three  milliDii  of  mBiioDS^  two 
liundred  and  ten  tfKm&ad,  one  hand  red  and  twenty-three 
millions^  four  hundred  and  tifty-fix  tboufand,  feven  bon* 
irtdy  and  dgbcy-nine  The  fifteenth-  nmnber  :  one  hundred 
and  twenty-three  inilliDD  of  millions^  foar  handled  and  fifty* 
€x  thoufandy  feren  hundircd'Md  ejjghty-mnemilRoD^  ninety* 
eight  thou&nd,  hrtn  hundred^  and  fixty-fivr. 

I  bsTti  in  the  table,  difKnguiiricd  every  three  figtnrrs  bra 
pointy  or  commas  bcginnmg  at  the  right  h^^nd,  a^iargmeraltj 
tone  in  pubKc  offices^  sod  by  men  of  extenfire  bufinefs. 

This  method  alf6  affoidft  an  cafier  way  of  enumerating 
nnmben,  than  by  the  foreg<»ng  nbtr,  as  every  three  fig;cnr^ 
may  hare  a  common  faihaiue  apprnprnred  to  them  (infertetf 
in  italics  at  the  head  of  the  table),  befides  their  natnes  of 
viiits^  tens,  and  hundreds :  fhtn,  when  the  learner  can  enu- 
merate the  firfl  three  figures  in  a  nmnber,  and  knows  the 
proper  (umame  to  apply  to  each  three  figures^  he  may  enu* 
merate  any  nwnber,  however  large.  The  firft  three  ^aies 
^n  the  right  haixi  have  no  fumame,  as  they  (land  Gmply  for 
units,  tens,  and  hnndreds-;  but  the  near  three  figa res  have 
rlie  ibrname  of  thm/ands ;  the  next  three  have  the  (umame  of 
mitiions  ;  the  next  three,  thoti/andjof  mifhorri :  and  the  other 
three  fignres  have  the  fumame  of  miffims  vfmrHhtn,  Thu5, 
to  repeat  the  higheft  number  in  the  table,  begnming  at  the 
kft  hand,  I  fay,  one  hundred  and  twenty-three  (la  which  1  add 
its  fumame  of)  million  of  nrMllions  ;  four  hundred  and  fiftr- 
^\  (with  its  fumame)  thoitfands  of  millions ;  feven  hundred 
and  eighty-nine  (with  its  fumame)  millions;  nhiety-eight 
(fumame)  thoufands;  feven  hundred,,  and  fixtv-five. 

I  hnve  been  more  particular  in  the  defcripiion  f^  the  Ntr^ 
mefation  TabFe,  as  it  is  generally  found  the  mod  drffrcuic  of 
all  the  tables  in  Arithmetrc  to  a  learner;  and  feveral  perfons 
nho  have  arrived  to  a  tolerable  proficiency  in  this  fclencr, 

arc,. 
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are,  nevectheie^  very  imperfedlyacquaiafiod  with  this  moft 

cilentiil  part.  i  .^  '' 

BefidesttefbrrgoingaenciMf^^NQarfjUied  toexprefs  nom- 
bers,  there  are  alio  letters  employed  for  the  iaine  purpofe, 
railed  Nttmericia  Letters.    Tfah  #ta  this  aik:ierit  tnbdiod^  of 

cxpreffingiiuinbcny  and  is  Aid  iMefetfecf  fre^eiMy,  in  the 

title*pages  of  books^^nd  la  funeitf-fhoiiiNnents  id 'Rbtnaii 
hifiory,  tarexprefi  the  date 

f,  (lands  £9rone, 
V,  iive. 
X|  tea. 
L,  fifty. 

C,  in  hundredr 

D,  or  13,  five  hundred. 
M,  or  CIO,  a  thoufaod. 
103,  five  thouiand. 
CCX03,  tea  thou(aud. 
1033,  fifty  thouiand. 
CCCCIOOOO,  a  hundred 

thoufand. 
133303,    five    hundred 
thouiaod. 


CCCCCI33333,  tenhua<* 
dred  thoufand,  or,  a  oiil- 

llMI. 

Tiie  kum  MDCCCVIII 
lexpnib  the  omnbec  i8o8,  the 
dii^  of  the  pcefeot  year—- 
MErfiandKig  for  one  thouiaod^ 
D  for  five  huadred,  CCC 
ttiree  hundred  more,  which  it 
eight  hundred,  and  V  III  eight; 
together  one  thouiand,  eight 
hundred,  and  eighc* 


If  a  letter  or  letters  of  inferior  value  follow  one  of  Aiperioi 
value,  they  arc  to  be  added  tfwreto:  thus,  VI  fighify  Hx, 
VII  fcven,  VIII  eigfit,  and  DCC  feven  hundred.  But  uhea 
a  letter  of  inferior  value  is  placed  before  one  of  fuperior 
value,  it  is  then  to  be  deduced  therefrom  :  thus,  IV  fignify 
four,  IX  nine,  XL  forty,  CD  four  hundred,  kCs 


SECT. 
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ilv. 
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the  fiune  column,  adding  the  other  figure  or  figures  to  the 
nest  eolomn,  pfocteding  in  this  roanoer  till  the  whole  be 
finkhcd^  and  fetting  down  die  total  amount  of  the  laft  column 
under  the  (ame. 

Thus,  in  the  firft  example^  I  fay  a  and  4U  6,  Mid  gis  z;, 
and  7  IS  2ft,  and  )  is  15,  «nd  a  is  27,  and  r  isr(8 ;  this  being 
tfaie  amount  of  the  firft  column,  Ifec  down  8  (which  is  the 
figure  in  tiie  place  of  .units)  under  the^nie  column,  and  carnr 
the  renrmtning  figure  n  to  be  added  to  the  next  column,  faying, 
s  and2-tS4;  and  51* 9,  and  418 13,  andiis'r4,  and  3 is  17^ 
andt  is  i^  and  a  is  20,  the  whole  amount  of  the  laft  column  | 
wherefore  I  fet  it  down  under  the  collimh,  and  thr  total  is 
thus  found  to  be  ao8l    ' "' 

Procee^g  in  the  finite  ntainner,  in  the  fecond  example,  t 
fay  ;  and  4  189  (for  the  bffattids  for  ^bthing),  and  3  is  i!t, 
and  9  is  2iy  and  i  is  22 ;  whtre/bre«  1  fet  down  th^  2  und^r 
the  column,  and  tany  llie  remaining  2  to  be  zAdeA  to  the 
next  column ;  faying^  l  and)  is  5,  and  3  is  8^  and  1 15  ^ 
and  3  is  12,  and  7  is  19,  the  amount  of  thcftloond  column ; 
whertfiDre  I  fet  down  the' 9  under  the  column,  and  carry  the 
remaining  figure  x  to  be  added  to  the  next  column,  faying,*  i 
and  I  is  2,  and  i  is  3,  antf^&is  li,  and  6  isty,  and  7  is  244 
and  2  is  26,  and  i  is  27,  the  amount  of  the  lafl  column,  and 
to  be  fet  undrr  the  &tne ;  wherefore  the  tdtal  is  ^^2  (two 
thoufand  feven  huiidred  and  hinety-tu'o). 

In.the  fame  manner  the  third  example  is  wrought ;  as  alfo 
the  three  following;  in  which  the  operadon  b  purpofely 
•mitted,  for  the  praAice  <lf  the  learner. 


Gaiims. 
I 79640 T 7 

43766125 
94218740 
ao99t8xs 
5899725^ 

Toeal  300000700 

2(120^6683 

Froof  300000700 

VoTTT 


YarJsm 
12794368 

©4368901 
20107036 
45736298 
12469927 
72070617 


16729420 

X2C90736 
01734*^17 
74298064 
SICP20721 
4i7tq402 


Totai2t8447>'47        Total  tt^i'S'^otr  o 

•      2if#g27t9      --        d244.9'';40 

Proof  228447 1 4.7       Proof  341^^0960 

.       Hrre 
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cr  ar&e 


pace  of  BBtii  fuch 
;  as  in  ibc  firil  of 


..ii=2. 


•  ■  .i<i 


1  :c  i:ru:r  s±  ftStXT^  a:?  T«ov«d — vb3ch  is  done  m  lias 
7.  :3<itr-  Aitcr  r.e  isnl  i»  xucd  acoocsirf  to  tfatlbr^ins; 
riir<w  zmi  piscsu  \a  tx  ui±  q£  die  dbne  boaom  liocti  ihe 
T.;;:  Jct:  :^f  ne  i-un  1«  aa  be  iecumd  trr  a  Sae  dnwa  onder 
2,  "lit:  ^..Tsinin^  part  of  ae  &jm  ad  c^  and  she  anxwinl  of 
.z  .*iJCM  jscer  "ztt  mxeosd  aooi  ;  diu  ls&  amnunr,  and  the 
rjp  lice  7£  ae  amu  jr  daea  3» iseaddcd  mgrrhrr ;  and  if  ihe 
jiiwiuic  of  acie  s«o  2aBS  Ex  cqosu  b>  die  sdciI  ia  the  Hrft 
3«KfDcn  inc.  nie  fom  k  ns^itiv  call  iids  uLcmife not. 

AJ  %]Cier  rumn  in  -BTfiTtan  axe  ao  be  proved  ia  a  fimilar 
akiiiRcr«  w3ECser  caev  be  at  one  dcBoaanasioa  or  of  divcis 


rjt 


AJuicbm  of  <nvcrs 
numbien  of 


-  * 


dac  he  have  :be  fibUovio^ 
the  Pfwr  rj«^,  ami  cae  SiidLj^  TmkU^ 


in  adding  toge- 
wfaedicr  they  be 

of  mone}*,  it  is 
bj  factft;  called 


rid  PtmT?  T^fr. 


20  peace  \s 

30  — 

40  — 

50  — 

60  — 

;o  — 

80  — 

90  — 

100  — 

110  — 

lao  — 


1  8 

2  6 

5  4 

4  a 

5  o 

5  "• 

6  8 

7  6 

8  4 

9  a 
10  o 


SUmmg  Table. 
ZQ.   Ihillingi  is 


30 
40 

5^ 
60 

ro 

80 

90 

100 

no 
lao 


I  o 
I  10 
s  o 
a  10 

3  ^ 

3  10 

4  « 

4  i» 

5  • 

i  '• 


f 
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In  addition  of  divers  denominations,  thofe  numbers  which 
ate  of  the  fame  denomination  are  always  placed  in* the  fame- 
column,  and  their  name  or  nf^rk  gcricraily  at  the  top :  thus, 
in  additidh  of  money,  the  pounds  are  placed  in  one  column, 
with  an  £  at  the  top  for  libra^  «he  Latin  word  for  pwndx; 
tlie  fhilKngs  in  aaother  coltimn,  with  an  s  at  the  top  for 
yW///?,  thr  Latin  x^ord' for  ftil/in^s ;  the  pence  aifo  by  them- 
felves,  in  another  colthnn,  with  v  </  at  the  top  fiir  J<Marit\ 
the  Latin  for  patce ;  and  fometrrres  the  farthings  are  pbced 
in  a  feparare  colamn,  vkh'a  ^r.  at  the  tup  for  quadram  ;  but 
the  moft  general  rule  is,"  to  place  them  immediately  after  the 
pence,  as  a  fraftion  of  a  penny :  thus,  J  for  .one  fourth  part 
of  a  penny,  or  onr  farthing ;  \  for  one  half^  or  a  halfpenny : 
J  for  three  fourths  of  a  penny,  or  three  farthings :  as  in  the 
following  examples :— 


I' 

/. 

//• 

5 

7 

9 

22 

0 

% 

I 

6 

10 

0 

7 

9 

^P 

10 

4 

3 

'> 

II 

3 

7 

a 

6 

19 

ir 

5*^ 

i^ 

10 

47 

M 

I 

^i 

In 

10 

T 

J. 

d. 

£• 

/* 

d. 

^7 

9 

4 

-ii 

0 

172 

9 

2 

130 

225 

8 

7l 

124 

II 

3 

144 

'9 

II 

90 

7 

9* 

J  76 

13 

lOi 

166 

'9 

10} 

238 

w 

II 

101 

/• 

9f 

734 

14 

74 

^4 

0 

oi 

814 

^7 

10 

I.C7 

H 

6 

.017 

0 

0 

77» 

*S 

7i  • 

344$ 

0 

"4 

7';» 

6 

3 

337i 

11 

Qi 

77« 

i^ 

'\ 

U4; 

0 

■'4 

In  addition  of  numbers  of  divers  denominations,  this  is  the 
general  rule : — To  begin  at  the  right  hand  column,  or  the 
column  of  the  leaft  denomination  :  adding  all  the  rfnmbers  ta 
ttie  faid  column  together,  and  obferving  how  many  nniit 
there  be  in  it  of  the  next  higher  denomination,  and  how 
much  overjilus :  the  overplus  ii  to  be  fet  down  under  the 
Kne,  and  the  units  of  the  nexr  denomliation  are  .  be  addtxi 
•0  the  next  column.    The  next  cokimn  being caft  up,  it  mud 

R  a  alfo 
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alfo  be  noted  how  ^many  units  there  are  in  it  of  the  next 
l^gherdenomiriationy  and  how  much  overplus:  the  overplus 
is  to  be  placed  under  its  own  cohimn,  and  the  oniti  of  the 
next  denomination  added  to  the  next  columui  a&  before; 
and  fo  on  to  every  new  column. 

Thus,  in  the  firft  of  the  three  foregoing  examplesi  I  begin 
^ith  the  unit  figures  of  the  loweft  denomination,  which  is 
pence,  faying,  i  and  2  is  3,  and  i  is  4,  and  4  is  8,  and  9  ia 
17,  and  2  is  19,  and  9  is  28 ;  to  which  I  add  the  tens  in  the 
fame  column,  faying,  28  and  10  u  38,  and  10  is  48,  and  10 
i  58 ;  now,  by  the  pence  table,  I  know  that  $0  pence  is  4 
ihiilings  and  2  pence,  therefore  j8  pence  is  4  (hillings  and  10 
pence :  thus,  I  mufl  fet  down  the  xo  pence,  which  is  the 
overplus,  under  the  fame  column ;  and  the  4  (billings,  which 
are  4  units  of  the  next  higher  denomination,  I  carry  to  be 
added  to  the  next  denominaiion,  faying,  4  and  9  is  15,  and 
7  is  20,  and  5  is  25,  and  7  is  52,  ^fd  6  is  38,  and  7  is  45 ; 
to  which  I  add  the  tens^  faying,  45  and  10  is  5$,  and  10  is 
6;,  and  10  is  75:  now,  by  the  (hilling  table,  I  find  that  7$ 
(hillings is  3  pounds  15  (hillings;  the  15  fliiHings  ace  to  be 
fet  under  the  column  of  (hillings,  and  the  3  pounds,  being 
units  of  the  next  denomination,  viz.  pounds,  are  to  be  added 
tl.cr'to:  and  the  pounds,  being  the  kft  and  higbefi  denomi"* 
naL]r:i.  nre  to  be  added  together  as  fimple  numbers  of  one 
denooiiiiriiion,  and  the  total  placed  under  the  fame :  thus  the 
total  is  found  Ui  be  52/,  15/,  jo*/. 

In  the  next  exari}p!e  I  begin  with  the  fiirthings,  being  of 
the  lowed  depomiiiatiivn,  (hying,  2  farthings  and  2  is  4,  and 
3  is  7,  and  I  is  8,  and  2  is  10 ;  xo  farthings  is  2  peace  and 
2f^rth:rgs;  the  2  farthings  i\  to  be  fet  under  the  line  as 
oveiplu'',  and  the  1  pence  is  to  be  added  to  the  column  of 
pence,  which,  added  up,  amounts  to  43  pence,  which  is  5 
(!iiliin;;s  aud  7  pence ;  the  7  pence  is  to  be  fet  under  the 
coluinu  of  p^nce,  and  tho  3  (liillings  is  to  be  added  to  the 
column  ci  iliillinos  •  in  which  column,  with  the  ]  added, 
there^is  75  diillings,  or  3  pounds  15  aiillings;  the  15  fhiU 

Ungs 
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lings  mud  be  placed  under  the  fliilUogs,  and  the  3  pouodi 
added  to  the  cokimn  pf  pounds,  and  d»  piMifid)  addet 
together  as  befdi^  and  the  total  "pCzcH  uodeniearli:  thus  tbe 
amonot  of.  this  fum  it  778/.  i^s^ji^* 

In  theiame  maniMr  the  third,  and  etery  ctiier  fuHlitfifaii 
part  of  addition,  is>l»  be  wroog^;.  The  fuim  are  4di  MAd^ 
proved,  £or  tfaredfe  ^Tthb  lamer.  Tile  iinetmder tdetttit 
ihews  the  amount  of;  tbe  fiifii  without  tbe  fop  Unet  kbt 
bottom  line  fliews  tbe  amount  of  (be  line  joft  ^mr  it  «M«t^ 
to  the  top  line  of  the  fum,  and  proves  tbe  work  rigfati  bf 
Mng  eqqiil«i'l9ile  Art  tMl 


More  Exampki  fir  it^Leanwr's  IVirflte; 


/.   >.    J. 

jf  •    '• .  -'• 

/•     X.  ,  A 

47»     7     4{ 

»76a   '9    6f 

^7*    9    91 

19       2       0 

lOoo    3     a 

254  19  .  oi 

145  10  Yai 
761 

10  10  '6| 

aoQ    7    9 

}*    9    3 

30(    8  io{ 

0   TO      6^ 

17    4    oj 

4ot    6    41 

27    8    a 

113  18    of 

»i    8    71 

30    7    ^i 

129    0    0 

33    0    of 

245    0    4 

71     6 '91 

la  la    o{ 

301  10  zo 

41    a  M 

«9    4    4- 
8    8    of 

^9    7    ^i 
660 

71  4    »i 

880 

6  la  io{ 

1^185    0    z 

iri83  16    5i 

rj^a  17    9 

.?«*  lit     9i 

1421    6  ii{ 

1189     7  ti# 

1  iS^  .  0     ft 

^18^  r6     ci 

1^68  17    9 

By  tlui  weight  are  wdgbed.ail  kinds  of  goqds  vhtxtftr^ 
except  bnaif  gidd,  Hlver;  and  precious  fiooo. 
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The  Talle  of  Avoirdupois  HVight. 
4qiBrten    make 

i6«iioces      — 

atpcNinds     -^ 
4  quarters  .  r- 

Avoirdupob  wei^t  is  divided,  imo  two  partib  called  the, 
{Heater  and  the  lefs.  Avoirdupob  the  greater  confifis  of 
buDdrcds,  quarters,  and  poaods:  avoirdapob  the  leis  is 
divided  intc^{iM]ttl%  omcb^  atadAamt. 


I  draniy  ■             ••— 

markai  dr^ 

1  OOBCf ,                   — 

MB. 

I  poiuidy               — 

l^^ 

z  foartef  of  a  hundred  * 

wwght^         fT. 

I  hutadred  weighty 

—         a 

I  tOOy                   — 

—           r. 

4  a8 

4  28 

16    16 

C*  ^/*  16* 

C  ^n.  /f. 

/^.  re.  drm 

7    3  1* 

a4    »    4 

9     9  10 

la    o    9 

10    0    9 

20   13    14 

15    a    7 

0     I  20 

37  12    0 

57    »    o 

8    at    7 

24     2    .0 

49    4    7 
02    0     X 

.  36    3  ai 

40    d  20 

•   40    2    p 

10   .7    0 

J     3    0 

^0      I    92 

zi    6     7 

107 

4.0    0  fo 

14      0    T2 

12^      I      h 

227.     2    Tt 

aii;    6    3 

*. 


Thcfe  eaamplcs  arc  wrought  in  the  fame  manner  as  the 
jbnnnr ;  but  havin:;  a  regard  tp  tlie  avoirdupois  table,  Inftead 
«f  the  pence  tabic.  And  the  number  of  units  in  each 
column,  which  compofe'ari  unit  in  the  next  higher  column, 
is  placed  at  the  head  of  the  column :  thus,  in  the  firft  ex- 
ample, as  a8  is  the  number  of  pounds  which  form  one 
quarter  of  anhundred^ -it.is^iplAced  ovek^th^  column  of 
pounds ;  and  4,  which  is  the  number  of  quarters  contained 
ih  an  hundred,  is  placed  over  the  column  of.  quarters.  And 
in  the  laft  example,  r6bcing*thc  number  of  diiams  contained 
;n  an  o'm.  e,  it  is  placed  over  the  cohimn  of  drams  ;  and,  as 
ifi  ounce?  form  a  pound,   i4  is  placed  over  the  column  of 

ounces; 
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ounc^  ;  and  the  like  is  obferved  in  addition  of  other  we^ti 
and  meal  u  res. 

In  the  firft  of  theft  examples  tl^  number  of  pounds  in  the 
firft  column  is  6s,  which  U  %  quarters,  and  6  pounds  over; 
the  6  is  to  be  fet  under  the  pounds,  and  tbea  qu^[(teni  adddl 
to  the  column  of  quarters,  which,  with  the  amount  of  the 
whole  column,  is  13 quarters,  whicb.it  3  hundreds  aolds 
qtiarter ;  the  x  quarter  is  to  be  iet  under  the  quarters,  and 
the  3  hundreds  added  to  the  next  column,  and  tlie  whpie 
amount  is  found  to  be  123^.  ifr»  6/^. 


Addition  of  Troy  JFeighi^ 


•I" 


..•  ..».       .... 

By  this  weight  are  weighed  bread,  gold,  filrer,  and  pre- 
cious ftones.  The  ufual  denominations  are  pounds,  ounces, 
pennyweights,  and  grains. 

I.  ■  '  - 

The  Troy  might  Table. 

24  grains      .  make        i  pennyweight*    - 

20  pennyweights  i  ounce. 

12  ounces  i  pound  troy  ♦. 

t 

Examples  of  Troy  JVeiglU. 


12    20   24 

12   20   24 

12  20  94 

Ih.  oz,  p^\  gr. 

J&.  OZ, /ts.\  gr. 

-/^.  ^.  fifo,  gr^ 

4     9     I    X7 

12     7   u  21  . 

3ft.  ..9     2  20 

a     7   19     7 

14     8  12   iq 

154     810 

7     0  17     8 

19    2  19     8 

47      0    19   21 

I       2    J2      9 

ao  10     7     7 

39    2  12  fs 

0    10    14  20 

711     6  xa 

*               *    1 

S49  .4  10  10 

4  II   10  II 

14  10    01^' 

,347     7    0    9 

7     A-    3     « 

12    0  10  12 

««    9  »9     ' 

2^    10    IQ      2 

— ^ — rr-.' — ^- 

102     3     8  22 

uaQ*  ^*  6     1 

^  The  goldfinidis  ditklc  the  |jouii4  (fo^'  into  14  mailEt^  iafUwl  Af 
•un^ci ;  and  each  mack  into  14  ouats  ;  m4  mc^  ifi^tt  iniD  4  jsrains. 

T4i«ft 


t3ft AT  rmMM  tolTHMETICV 

Tide  esHBpks  are  vrou^t  according  to  fht  piscnl  rule 
men  ia  the  fbnixr  put  of  this  fe^tiap,  and  in  the  fame 
■maer  as  mMioma  of  avobdupois ;  bnt  paring  a  ftric^ 
icpfd  to  die  tabic,  ortfae  %iires  at  the  head  of  each  colamn* 

SWr.  That  the  poand  amirdopob  is  heavier  dan  the 
poond  tfofi  but  the  tfoy  ooDoe  »  heavier  than  the  avoir* 
^■puto  ooooe^  for  Mm  a«e.  12/19.  tioy  is  cxptl  to  k  pound 
apoifdnpots;  aod  a  pound  tioj  is  about  13CE.  ai^r.  avoir- 


It  is  nnneceflary  to  pwt  eaanples  of  the  other  parts  of 
adifition,  concerning  apothecaries'  wdght,  li^joid,  diy,  and 
bog  mcafures,  &C.  as  the  fimie  noetbod  ferret  for  all  of  them  ; 
having  rcfpcA  to  the  table  belonging  to  each. 

lie  Talk  of  jtpothecmriet'  ITtigii. 

so  grains  make  x  fcniple,  maiiicd  9. 

3  Icruplc^      —  I  dmn,  S. 

i  drams          —  I  onnce»  5. 

za  ounces       —  i  pounds  ^ 

Bj  this  weight  apothecaries  mix  their  drugs  ;  but  they  ate 
loi^ht  and  fold  by  avoirdupois  weight. 

The  Table  of  Wool  IfeighL 

-f  pounds  make        i  clove* 

%  doves,  or  1 4lb.  1  fione. 

a  ftone^  or  281b.  z  tod. 

6  tod  and  a  half  1  wey,  or  iSeUh 

2  weys,  or  3641b.  1  lack. 

t2  iacks  —  t  laft»  or  4368ib. 

M^  ^*  —  X  pack  of  wooU 

Sktit.  That  a  flone  is  generally  141b.  in  moft  parts  of 
Boi^bttid  ^  butanoag  the  Loodon  butchers  it  is  only  81b. 

TV 


or  viJiOAtt  ARi'rtiJii'E'rtfc. 


iCUi 


*i^ 


The  Tabic  of  Cloth,  Mia/an. 
4  nails,  or  9  inches  jniake     i  quarter  of  a  yard, 


4  quarters,  or  36  inches 

5  quarters,  or  4$  inches 

6  quarters,  or  $4  inches 
3  qtjarters,  or  a;  iiichcs 


I  yard, 

•    •      • 

I  ell  Engliflu 
I  ell  French. 
idlFlinJDA: 


The  Table  of  IVine  Meafurftl 


8  pints 
42  gallons 
63  galfohs 
84  gallorts  . 

2  hogfiieads 

2  pipes,  or  butts 


make 


•  ii 


1  gallon. 

1  tierce. 

2  hogfheadl 

I  puncheon.* 

I  pipe,  or  butt. 

I  tun,  or  252  galbnf. 


Xofc.  That  fweet  oil  hath  only  236  gallons  to  the  tun.   Alt 
liquids  are  meafured.by  wine  memfiire^  except  beer^iad  ale. 


^Ife  or  Beer  Meqfure. 

8  pintf  ^  make        x  gallon. 
.  S  ganohs-  •         — 
sfirJcifis  •— 

a  kildtrkkls:      — 
ifbaiM  -  i     — 

The  ale  and  b^  grildns  are  the  iatne ;  but  the'beer  firkin 
contains  9  gallcftisv  Ctttfi^uently,  tlie'kilderkin  18,  thelmrre! 

36,  &c.         •';•; 

•      -  •■ 

hi  a  Tun  ^  fPtffillkfi  dr€,    1  UaP/j^,  crButt,  there  are, 


I  Hrkin. 

1  kilderkin^ 
•  I  barrel*  '■ 
'  T  hogiheaif.' 


ji  pip^  ^  butts. 

6  tierces. 

2  52' gallon^. 

504  pottles. 

1008  quarts. 

2016  pints. 


t » 


2  hpgiheads. 

'  ■         '    ■  ' 

3  tierces.. 
126  gajloxis* 
252  pottles. 
504  quarts. 

1008  pints. 


tf    ^T^„F«1  AX2SSMETIC 


i 


I 

1 

4 


X  SggJU^  there  arr^ 
£«1 


jT  .A  /ilflr#  flirty 


Z^tA  ^  Dry  Hetfi^e. 

I 


i  ^jnc* 


4> 


«2r  ^ 


meuurc. 
Uf  quarter. 


U^  «r  13  qoartvs. 


atnm  fifc  bolbeis  t» 
ordfe  tbcfe  ire 


pecks  ra  dht  iKfteL 


ik 
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In  a  Lafi  there  are^ 
%  wejs. 
lo  quarters. 
80  bufhels. 
320  piecki. 
laSo  pottles. 
2560  quarts. 
5120  pints. 


In  a  Wey  there  are^ 
5  quarters. 
40  bulhds. 
z6o  pecks« 
320  gallons. 
640  pottles. 
1280  quarts. 
2560  pints. 


hong  M^afure, 

3  barley*corDS        make        i  inch. 
12  inches  — - 

3  feet  — 


3  feet  9  inches  — 

5  feet  — 

6  feet  — 
5I  yards  — 

40  poles,  or  perches     '-— 

8  furlongs  — 

3  miles  — 


X  foot* 

z  yard. 

z  ell  Englifli. 

a  geometrical  pace. 

X  fatliom. 

X  pole,  perch|  or  rod. 

I  fiiriong. 

I  Englilh  milje. 

X  league. 


8  furlongs. 
320  poles. 
1 760  yards. 


In  a  Jl/Ble  there  are^ 


5280  feet. 
63360  inches. 
190080  barley*coms. 


Land  Meq/ure. 

make  i  pole,  perch,  or  rod. 

— *  z  rood,  or  quarter  of 

[an  acre. 


5^  yards 
40  fquare  poles 

j6o  fquare  poles  —  z  iKre. 

80  poles  in  length,  and  2' in  brtadth  z  acre. 

40  poles  in  length,  and  4  in  breadth  z  acre. 

4  poles  in  length  ^-  z  chain. 

zo  chains  in  length,  and  z  in  breadth  1  acrt 

8  2 


ne 


ZS   TTLJuii   JJXTHMET 


.  £lf  i  IL^J  :t    L  'JTLd. 


2t  t  y.arrirj  jrg^ 


: }  "nou:::s*  :  iy.  ?  icur?.    •  St 7^  cours. 

:.:;  oa^s  :  ocurs*  f         5:.«;?,soa  feoonds. 

-V/-.     T'tc  jQiST  VST  ia  irrjced  inta  is  cixqual  moaths, 

i',  ^1-  v.:ir  jOJCC^^  Jc:TrcuiX!r  aj  die  acoecE  vcne,  vhich 

R^v  ir'v^  :q  !tncrci~:»  ±e  oumocr  of  cars  each  mouth  coa- 

Apr .«  juje^  snii  Novemtxr; 
Aad  ill  "Tie  r?ft  bajfs  ±tRv-occ. 


SECT.  III. 

OF   $CBX«AGXftMI< 


Suaii^crcoVy  vulgarly  c£,led^St^frsaim^  tofbcih  bayr 
:o  cikc  a  lti>  Qumbcr  froai  a  greater ;  acd  fhcwtcb  the  ce* 
lE^iintlcr,  exccG,  or  ^fiffisreace*  Thiu^  if  I  take  7  frosD  9| 
thciT  will  reir.iin  :&. 

J^aZt.  Place  the  Ids  number  uoder  the  greater  2  ohftfvii^, 
thAttbe  figures  ot capfacV nnm jniriQaia .tlyckfe ngmlxr  fiaod 

dircaiy 
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direiftly  under  the  figures  of  the  fan^e  denomination  in  tlie 
greater  number;  that  is,  the  units  under  units,  teas  under 
tens,  and  pounds,  ihilliugs,  pence,  ounces,  drains,  &c.  &c. 
dire^ly  under  the  fame,  as  in  addlcion.  Then,  beginning  at 
the  right  hand,  or  the  leail  denomination,  take  the  value  of 
each  figure  in  the  lefs  uumber  from  that  in  the  greater  num- 
ber, which  (lands  difef^Iy  over  it;  fetting  doum  the  remainder 
underneath.  Proceed  in  this  manner  till  the  work  be  finiflied. 
But  if,  as  it  frequently  happens,  any  fingle  figure  in  the  left 
number  he' grieater  th^n  that  in  the  greater  number,  fromi 
which  it  is  to  be  taken  ;  an  unit  is  to  be  borrowed  from  the 
next  figure  towards  the  left  hand  of  the  greater  number,  and  . 
added  to  the  uppennoft  figure,  that  the  l)ottom  figure  may  be 
taken  therefrom;  which  borrowed  unit  mufl  be  paid,  or 
added  to  the  next  figure  of  the  lefs  number  on  the  left  hand, 

:  Exitmpks.' 


T    ' 


From  6954  1 729886         3  XP?9P3  70  greats  nupibei:s« , 

Take  ^443  10^8907      .    128403492  lefi  huniibcrs. 

Rem,  iqii  630979  241 8^^878 

Proot69q4  1 729886'         •  376290376    / 

•  I  .  . 

To  iliew  the  ufe  of  this  rule,  I  fay— -Suppofe  a  tnercbaat. 
owed  6954/.  whereof  he;  lias  paid  5443/. :  to  know  wha(  re*: 
mains  to  be  paid,  the  fums  are  to  be  fet  orderly  one  under 
the  other,  according  to  the  foregoing  rule,,  and  as  fcen  ia  the ' 
examples:  then,  beginning  with  the  unit  figures,  in  the  firfl 
example,  I  fay,  take  3  from  4  and  there  remains  i,  which  t 
iet  under  the  line ;  next  take  4  from  5  and  there  remains  i^ 
which  is  alfo  fet  under  the  line;  again,  take  4  from  9  and 
there  remains  5,  which  muft  be  fet  down  as  befbre ;  smd^ ' 
lafiily,  take  5  from  6  and  there  remaini  i :  thus  there  remain^ 
due  ijii/. 

Subtradion  is  proved  by  adding  the  remainder  to  thelefi^ 
pf  the  two  given  pumbers,  and  if  the  total  of  thefe  twcr  num^f 
b^n  amount  to:  the  exaft  fum  of  the  greater  number,  thp^ 

work 
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i  ri^r .  ctL:r.  *  jg  ace :  ±25,  is  ^is  ex23:p!e,  I  add 
tie  tessdxez  zzizL  23  ise  jcs  -umber  5443/.  and  the 
mamnz  li  ic^^Z :  ^  ^ime  &  =ae  ^:gi:gi  cumber. 

Is  ±e  zc?cc  sxTTf  j£«  I  b«2^  v2Li  ihe  unitSi  is  befoic  : 
Sv'iz^  sk?  *  =7=:  r  I  cinsXt  bci  bj  borrowing  i  firoai  the 
siec  %ir?  $^  13:  -vbic^  aiced  »  tbe  6  unkes  16  (the  S 
ien^  ric  21s:  :".:r«r ^rr  z-.=:berj,  I»*,  7  from  16  and  there 
sessusr  :  rres.  n  ±e  :  ±ac  I  berrovcd,  I  carry  i  in 
^n-j  r-  ±e  Tea:  sksi?  ec  ±tf  jes  cs^sbcr,  frriog,  i  that  I 
Smir^srsi  i^  ;  s  boc  :•  ^ersicre,  i  from  S  and  there  re- 
m£s»  ** :  2v^t£a«  c  :^?bci  S  I  cnrty,  bet  bonoviog  i  as 
WszR  ivm  ±e  zex:  i^sr.  I  rjr.  a  £:oai  tS  aod  diere  rc< 
wtitm  z :  ±ei  XT  :  sat  I  Srrrovcdi  I  mc&  add  1  to  the 
ijsr:  »»  £l-"j:^  9  3*»s  ^  a=ii  tze^e  rc3Buc5  o  (vrhich 
2l'«i^  ':^e  «:coe  vbes  dse  rvo  %crs  3re  the  fame)  ; 
^  ir?cx  ?  I  cxTiicc  b«L  Y  ^OB  :s  ^bur:j»ir.g  i  from 
7* ;  13C  ±er?  TSSSiizs  x  :  sen  i  az  I  bocrvved,  added  to 
i^  ^  aai  :x\«s  rrrts  ±e  *.  there  reisins  6 :  ±.:s  :fae  work 
s  sciuMC    T!x  prccr  cescetraoes  sr^s. 

Frccrs>£c*4,  'ji  ±e  aosr  trairrer  :a  sr  cboe  exznpfei  I  (ay, 

a  scfr  ?  I  caiizcc.  ziic  s  fhsa  :  7  (borrovia^  coe  from  the  7), 

there  rrcrairs  j  :  nrez  :  i^ir  I  bcrroved azd  ^  is  xc,  xofrom 

T  Z  caeccc  be:  :?  fnrc  :r  rzd  ierc  retrains  - ;  a^n,   r 

c»c  I  XTT^wcif  1.7C  4  >  -,  ;  Sxra  5  I  cantrcc,  bj:  5  from  13 

(borrow:.?^  :>  r>i  r-cr?  rcsulr^  5;  ^^c,  4-  ?r«a  o  (or 

acchl^^'*  I  ciricc  b-j:  i  -rrfn  :r  aad  there rrrr::35  5 ;  again, 

X,  ±a:  I  rc.-rv:  JTTxf .  frv.\-:  c  1:1  i  :rere  nrralcs  S :  :nd  4.  from 

I  a  azd  :^«rs  r^rrj-'-s?;  a- :  :  :hj:  I  S^rrccri  and  S  is  9, 

fear  :c,  i-.Ai  ;><ri  rrnuiro  : ;  aci  :  \T2Z  Ibcrroued  asd  2 

b  5fron:  7  ir.c  :"'?.-r  rr:n:z5  4;  hsV,  :  fr^m  3  irA  there 

remaias  i. 

3/c'e  Examples. 

FromtrS^rr  ::;-i;QO  ;3^i*?3grfa»raumb. 

Take  ^^-Stj  : :  r - >> ;  7 ; ioc.8  icfs  numbers. 

Rem.    -rcS^  icIryTT:  i^zoS;^; 


:  :r->'>; 

2Ci^^;2  7 

22;-auK> 
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The  number  of  years  fincc  any  event  happened,  may  be 
difcovefed  by  fubtrading  the  date  of  the  year  the  event  hap- 
pened from  that  of  the  prcfent  year.    Thus : — 

Thcprefcniyttr     i8c8  Sp*ni(h\'^?J  Gunpowder  \',5n! 

The  nrc  of  London  1666  liJ^^n)  ^fM  T^ifon    /l£25 

Years  fince    141  'zio  aoj 

Proof    i8o8  "igo8'  i8o8 

Subtraction  of  divers  denominations  is  performed  upon  the 
fame  principle  as  fubtraCKon  of  numbers  of  one  denomination. 
Obferving,  that  when  an  unit  is  borrowed  of  the  next  higher 
denomination,  it  muft  be  confidered  according  to  its  true 
intrinfic  value,  and  muft  be  repaid  to  the  lower  figure  of  the 
fame  denomination ;  as  will  be  feen  in  the  following  exam- 
ples : — 

20   124 

jC*    '.     ^* 
Money  owing  17     14    9I 

'  paid     10     10    6| 

Remains     7       42! 

Proof  17     14    9i 

Tq  the  firft  of  thefe  examples,  beginning  with  the  farthings, 
I  fay,  3  farthings  from  a  I  cannot,  but  borrowing  an  uuit 
from  the  next  denomination,  or  i  penny  from  the  9  pence 
(and  which  added  to  the  2  fiirthings  makes  6  farthings),  I  fay, 
3  farthings  from  6  farthings  and  there  remains  3  farthings, 
which  I  fet  under  the  fanhings ;  then  for  the  unit  I  borrowed 
of  the  pence,  I  add  i  to  the  6,  faying  6  and  i  is  7 ;  now  7 
from  9 and  there  remains  a;  then  10  from  14  and  there 
remains  4;  laftly,  10  from  17  and  there  remains  7 ;  thus  the 
remains  is  jL  \s,  a^r/.  which  is  proved  in  the  example. 

In  the  fecond  example,  I  fay,  i  farthing  from  3  and  there 
remains  a  farthings,  or  an  halfpenny ;  which  I  fet  down  in 
its  proper  place,  viz.  under  the  denomination  of  fsirthings ; 
then  9  from  7 1  cannot,  wherefore  borrowing  i  (billing  from 
the  14,  and  adding  it  to  the  7  pence,  which  makes  19  pence, 
I  (ay,  9  from  19  atid  there  remains  10 ;  then  i  that  I  bor- 

rowfd 
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12   .ao    24       .  «9    t4 

Irwrti    336     vo     iS    ao  31*4    16    2%  .^ 

Take    247    ii     TQ    a»  ^20     iQ    22 

Remains      «8     10     H     .a  ab   ,    M6    >} 

.Proof    336     10  .  iS    zo  31--4.     16    fet 
•  ■'»  mwiiwiJ  »iii..iM>                '.If  If   r.:«:r.ua 

Tliefe  examples,  v>d  ail  others  of  dthtt  deilcMiioatlbii^*  ^ 
are  wrought  in  the  fame  itiaaher  as  fubtraAioit  of  money ; 
having  refpe6^  to  the '  table  bclongiog  to  the' dVnoiAlisaiAdtit 
thus,  iii.tbefirft  example  of  avoirdupois  weight,  Ifay,  bkt 
XI  pouods.from  ao  T  gannint,  whi^rcfpre  I  borrow V^Qartcr 
of  an  hundred  from  the  3  quarters,'  and  add  it  to^the'iiii,  WHt^i  - 
makes  48  pounds;  then  I  fay,  2  x  from  48  and  there  remains 
27 ;  next,  i  that  I  ^n^tf^f^  j|jq4  *.'W'^>  i4^^  3  1  caniiot, 
wherefore  I  fet  down  o,  as  before  hinted ;  laftly,  to  from  la^ 
and  there  remains  2.  ,  ' 

The  %uc^  at  the  ^ead  of  tbeicolumns  (he^  the  number 


I 


which  each  f^jt  of  ttiejnext  hig^ber  dea<|mlhatioA 


of  units 

contains.'     '  . .  .    :  '      "  :     I 

.  ..  f     -  • ,   , 

;"-  :  !'      '   '   I        'III 


1 
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« 

0»  MJJLTIHltATION. 

■     t  r        '  "  I 


;  neccflaiy  n 


arithmetic  Jt^  bufinefs,  -^rx  account  of  its  dtfpatoh4a.rei|>lTiog     : 
£cveral  longi  queftloiis.         *  '. .  i  ' 

^  MlitiipihzXiQn  tss^t^^  hovy  fif^m  two  g^ypn^i^u^b^s,  to 
find  a  third,  that  fhail  contain 'oithfr  of  the*  tvo-giTeo  niiQi* 
hers  as  ofte^  as  the  other -contains  units:  <huS;'3  tin)es4ia 
12;  here  jfnd  4aretl)e  twogiv^n  numbfln^  a^d  |2jis  the 
third  Aumber,  or  profli)^,  ykyc^  containf  }  as  oAtQ  as  4 
coatains  units,  «ei2.'4,t)inii}  trit  containir  4  as  dftcft  as  5 
contains  units,  j  timaip- 
Vol.  I.  —      '  ^  ^j^^ 


.-^^^ 
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There  are  tnreecnds  principally  to.  be  anf^rcd  by  mufti*' 
plication  :— 

Firft.  It  fcrves  to  bring  the  greater  dcnomiDations  of  money, 
wdg&tSy  or  meaJTures,  into  fmall  ones ;  as^  pounds  inta  IhiU 
lings,  pence,  and  fiarthings;  hundred  weights  into  piHinds, 
ounces,  or  drams;  miles  into  yards»  feet,  barley-corns,  frc 

Secondly.  Having  the  length  «ii4. breadth  oi  a  plain  fur* 
£ice,  we  find  its  contcuts. 

Thirdly.  Having  the  rate  or  ?alue  df  any  one  thing,  we 
know  the  rate  or  value  of  any  number  of  fuch  things,  Ik>w- 
ever  great. 

But  before  theleamer  can  begin' this  rule,  it  is  abfolutely 
neceflkry  that  he  have  the  following  uble  perfe^y  by  heart : 


The  MuUipUcatum  Table. 


OP  ^tfVGAM  ABXTHMSTICI  t4!f 

II' f  ■  ,  ,  ■   =: 

The  ufe.of  this  tabJc  it»  to  find  the  produd  of  any  two 

iiumbersi  thiiS|  to  fiod  xhe  pcodud  of  6  times  7,,  I  look  in 

the  brace  which  has  6  at  the^poiot,  and  in  the  line  which  has 

7  atth^^^^nii^  oppo^tf  fo  which  is  the  p^ui^  which 
is  43. 

The  table  is  to  be  thus  read  ;-^ 

•      ■     ■  ,  * 

Beginning  svith  the  firS  bnce,  I  iky •-&  times  9  i^  4t  % 
times  3  is  6,  a  times  4  is  8,  2  times  5  is  lo,  a.  times  6  is  12^ 
ft  times  7isi4t  atioies  8  is  16,  a  times  9  is  i8»  a  times  10 
is  20,  2  times  1 1  is  f  2,  2  times  la  is  24. 

Theo,  proceeding  in  the  fiune  manner,  I  begin  with  the 
fef:ond  brace^  faying,  3  ^es  3  is  9,  3  iim^  4  is  12,  3  times 
5  is  1 5f  3  times  6  Is  18,  3  times  7  is  2 1,  3  times  8  is  24^  3 
times  9.is  27,  3  times- 10  is  30,  ,3  tinoes  11  is  33,  3  times  12 

Ag^n,  I  begin  with  the.  third  bncei  iayiog,  4  timet  4  is 
16,  4timetsis2p^  4times6is  24,  4times  715  28,  4  d'mcs 

8  is  32,  4  times  9  is  36,  4  times  lo  is  40,  4  times  x  i  is  44, 
4  times  12  is  48* 

-.  Then,  I  (ay,  5  times  5  is  »$«  S  I'^nes  6  is  30,  $  times  7  is 
35>  5times8is40|  5  times  9 is  45,  5  times  xo is  50^  5times 
i^^^SSf  5 times  iiis6o» 

Then,  6  times  6  is  36,  6  times  7  is  49,  6  times  8  is  48,  $ 
Qmes9is  54,  6tinQes  iois6c^  6  times  11  is  66,  6  times  12 
is  72*    • 

Tbeo,'7  times  7is  49,  7times8  is  56,  7  dmes  9  b  63,  7 
times  10 is  70^  7  times  x  1  is  77,  7  times  la  is  84. 

Then,  8 times 8 is  64,  8 times  9  is  7a,  Stimes  lois  80,  8 
times  I  lis  88,  8tim^  x^is  96. 

Again,  9  times  9  is  81,  9  times  xo  b  90,  9  times  x  z  b  99, 

9  times  X2  {s  io8» 

Then,  xotimesxois  xoo,  xotimes  xxb  ixo,  xo  times  xa 
is  sao. 
And  1 1  times  1 1  b  X2i,  1 1  times  12  b  X32. 
IjsSklyf  i»  times  19  is  144* 

T^  In 


f  4^  '  m  rets^m 'AWBosmnwi 


la  multi^dictoon  there  are  three -tehns :  viz. 

'tht  Midtiplicamiy  12  or>farht6befmuItl|^xef  i 

fndgAf       1 30  '  or  refulr  of  the  #b«le. 

MultiplicatioQ  coniifis  of  two  jmtti :  mbltipBcatidn  of 
lliittibert  of  one  deuonrimtion,  mi  muhjpUcatjMt^f  divcn 
denominatibtis, 

MnhipKcatiea  of  nunibers  of  one  dnt6miMtion  iseMirf 
$ngle  or  compound. 

Single  multipliottion  is,  when  the  noulriplicand  and  nwl* 
tiplicr  confift,  each  of  them,  of  only  it,  or  kfs  than  it; 
and  tfoy  be  performed  bj  one  operation^  and  with  one  pio- 
du A.  Hence  the  {reateft  piodnfb  that  can  arifi;  by  ^a^ 
multiplication  Is  1441  as  that  is  the  produA  of  12  tinnes  is. 

CoRipoand  moltiplicaiion  is,  wfien  the  mnkipUcaiid  or 
nrntffpKcr,  or  both,  cuniift  of  more  tlian  is,  an^  reqiii^ 
anore  than  one  opcradon. 

RmU*   Place  the  multiplier  under  the  muItiplicAnd,  iailt 

nstural  OMer  of  %urr«  ▼!£.  umts  under  uhiis,  &€. ;  Tbeii^if 

the  mulripUcrrcoiifrfN  of  i^x  or  kd,  mul:ipiy  every  ffgittelf 

the  multiplicand  byi.ic  multiplitr;  br-jinaing  at  thtt  piM 

of  vnits,  r^nd  placing  the  unit«  of  chcproujd  right  under ttc 

uiiirsof  t  :e  mti-ipiier;  earning  the  c<^ns,  or  ttos  and.  Iwa- 

drtvis»  it  th^'DB  l>c  auy,  :o  b?  adJcJ  :o  :h;  next  prddtCL 

Proceed  iti  this  manner  through  the  wbo>,  and  ice  dowh  the 

whole  product  of  the  uftn^u.-Vt  s5  lathe  annevhlexioipte; 

ol»vmiag»  lor  e%xrv  ten  tl«t  is  cirriec  rev  ti^-  next  pitidiifi, 

an  ui-ti:  i$  to  Nracded  :^«cretc^;  Azid  for  everi'  handred^teiiil 

10  be  aoded. 

Multiplicand     I  acq 
Muinpiier      ^      \t. 


In  this  evarnple,  vrt  :r  j>Jp;i;:  bc::>s:  .^,  t  ,-3,.^  .,  ^^^^ 
ii  105,  wiieniiore  I  fc:  dowa  5,  tLc  ll.:j  .\-  ;r:/rrrdua,afli 

carrr 
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carry  20  to  be  added  to  tb«  next  prgdmd,  iaying,  to,  times  o» 
•r  12  times  nothing,  is, nothing;  tlios i  have  00 |)rodu£k  iiom 
sUs  figure,  wherefore  I  (et  down  the  unit  $gure  of  tlte- 10  I 
parried  to  be  added' to  this  pvodud,  whith  15  a,  and  carry  tlic 
fcmainhig  1  to  be  added  to  then«Ktprodu^  i  faying,  i« 
liaiea  if  (as  the  two  next  figures  in  the  muklpKcand  it  ia.)  is 
144,  and  the  J  I  carried  makes  145 }  wherefore  I  fet  it  down, 
being  the  produd  of  the  laft  figurc«.  And  the  whole  product 
of  iao9i  multiplied  by  12,  is  14508. 

But,  if  the  multiplier  confifi  of  ievarai  places,  after  having 
multiplied  the  .mQlciplicand  by  the  firfi,.  or  two  firil  figures, 
^  before  dire<6ied,  multiply  it  in  li£e  manner  by  the  near,  or 
two  neat  figures,  if  they  be  i  a  or  lefr,  and  in  like  manner  by 
aU  the  other  figures ;  pUcing  the  produda  below  each  other, 
ftfifily  obfcrving  that  the  produ^  of  each  new  multiplier  is 
|o  have  }ts  upit  phced  eaaftiy  under  the  unit  in  fuch  uevr 
multiplier,  and  the  fubftquent  figurf  s  in  their  regular  order 
towards  the  left  hand  |  and  then  the  difierent  prodii6b  added 
together  in  tb<i  Ofder  in  which  th^  iiaod|  as  in  the  following 
eaamplei :-~ 

Example.  Protf. 

Ifultiplicand  1097012        Firfl  muUtpli^nd       1097014 
pfaltipHer  1294       H«U  the  multipUcf  64.7 

432)tt04S  967^084 

9^3 1"^^  438804S 

13x64144  <5?'2C7s 

7T--      •  id  multipUcand  J     ^  JfSecona 

Proof,  or  2d  1      ■■    ■         \  moitiplHrf. 
piQdtt^         |i+ivS32?2? 

)n  tbi^  example,  I  bcg^n  with  the  firft  figure  in  the  mul- 
tiplier (as  the  two  firfir  are  more  than  la),  faying,  4tinresa 
)S  z  times  4,  that  is  8,  which  I  place  in  the  &t^  line  of  the 
produ^  and  under  4  the  multiplier ;  then  4  tin  es  i  is  z^, 
i^hich  I  alfo  fet  down  in  the  next  place ;  then  4  times  o  i^  o, 
or  nothing,  wherefore  I  fet  down  o;  next,  4  times  7  is  28, 
therefore  I  fay,  8  to  be  fet  down^  and  carry  2 1  4  times  9  k 

36, 


150  OP   VULGAR  IRITHMETrC. 


3^,  and  2  that  I  carried  is  38,  8  and  carry  3  ;  4  times  o  is 
nothing,  wherefore  I  have  nothing  to  fet  down  but  tiie  3  I 
carried ;  again,  4  times   i  is  4 :  thus  I  hare  done  with  the 
firft  figure  in  the  multiplier.  Beginning  with  the  next,  I  fay, 
9  times  2,  or  s  times  9,  is  18,  8  arid  carry  i ;  the  8  is  to  be 
fetexa6ily  under  the  multiplier  9 ;  then  9  times  i  is  9,  and  i 
I  carried  is  10,  o  and  carry  i ;  9  times  o  is  Op  whertfbft  I  fet 
down  the  1 1  carried ;  again,  9  times  7  is  63,  3  and  Ctrry  6 ; 
9  times  9 is  81,  and  6  is  87,  7  and  carry  8;  9  times  o  is  o, 
bnt  8  was  carried ;  9  times  i  is  9 :  thus  I  have  done  with 
thefecond  multiplier.     The  next  and  laft  two  figutcs  in  the 
multiplier  being  12,  I  multiply  by  them  a5  Hy  one  figure^ 
placingthe  unit  figure  of  the  fird  product  under  that  of  the 
multiplier,  which  is  the  2  ;  faying,  is  times  2,  or  2  times  rs. 
Is  24,  4 and  csLvryai  tz  times  i  is  12,  and-  2  iS  14,  .4  and 
carry  r ;  12  times  o  is-o,  but  1  was  carried  ;  12  times  7  is 
84,  4  and  carry  8 ;  12  times9  is  108,  and  8  is  - 1 16,  6  and 
carry  1 1 ;  12  times  o  is  o,  but  1 1  was  carried,  therefore  I  fet 
down  I,  and  carry  i ;  12  times  i  is  12,  and  1  is  13  ;  which 
being  the  laft,  I  fet  it  down.     The  work  being  finished,  all 
the  feveral  products  are  added  together,  auid  the  totjd  is  die 
real  produ<^. 

The  work  is  proved  by  dit iding  the  multiplier  in  half,  and 
multiplying  the  original  multiplicand  by  one  half,  and  th^ 
product  thence  arifing  by  the  number  2,  as  feen  In  the  fore* 
going  example.  But  if  the  multiplier  cannot  be  divided  ex* 
a^tiy  in  half,  as  is  the  cafe  when  it  confifls  6f  an  odd  number, 
then  a  number  that  is  an  unit  lefs  tbaa  the  multiplier  is  to  be 
divided  in  half;  and  the  multiplicand  multiplied  by  the  one 
lialf,  and  that  produ<5l  by  2,  as  before,  and  the  original 
multiplicand  added  to  the  laft  produ£t|  as  in  the  following 
W«mple$  ;-^ 


«lk 
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£x*mple. 

37964)05* 
7W28610+ 
1 1 369291 i^ 

ift40.t-17fta;69a 


37964josa 
.  ,  3160 
aa77»(83iao 
■379643051 
7S9a86jQ4  ' 
820038991330 

»    ■ 
16400 j79^»6to 


Tn  pnviiig  this  cnmple,  I  cannot  divide  the  multiplier 
433 1  cxaAiy  in  hatf>  becanfe  it  coniaini  aa  odd  nuinl>er  in 
itie  place  nf  uniui  I  therefore  take  a  number  that  ii  an  unit 
lefi,  viz.  4320,  and  divide  if  hi  IwU  thus ;  faying,  the  balf 
of  fburdKMfaDdutwotboufaDd,  sod  the  half  of  three  hun- 
dred and  twetity  is  one  hundred  and  fixty ;  which,  t^ttte, 
is3i6ofi]r  the  6rfl  multiplier  in  the  proof;  the  prod  u  A  of 
which  is  agnn  multiplied  by  3,  aod  that  produfi  added  to 
the  firll  multiplicand,  which  gives  a  produA  eqnal  to  the 
produA  in  the  example ;  which  proves'the  work  right.  - 

When  the  imiltfplier  has  cyplien  TnftriniMd  wirii  the  oiber 
figures,  the  fignifidrat  figures  only  art  to  be  n^arded  ar 
■lultiplieTS,  obferrlng  the  dire4!Hons  befiire  given,  to  place 
the  unit  figure  of  each  produA  under  that  of  the  multiplier; 
as  in  the  following  ekamplcs  :-^  '  '  .  <  . 

'■  Examjit. 


'  It 

a  1)6 

^49 

m. 

2q 

«8 

,6d 

sl;|o|4l»l> 

=  M<¥ 

fit 

^?i:|$ 

iu^ 

■;itr 

tfr 

■fl'lr 

<i7|0UI^|tl0[3l7h|6;O 


When  the  multiplier,  1 


itiliiplicand,  or  both,  confifl  of 
cvpLers 


t  ■■-  -  —  -  -:— er  .'   ■--,  :  j-:.  zsry  j :  •  tims  o  h 

cr-rt    tpji.  i  -_-!ar'   :  ^  i:  ■■:■.■•:  ri^-c-,  e  a;th  ;he 

i—nz.^  -:  =M  -:.-,'.Tfr.  Sfr-'-'r;?*':!;  the  ms\  1  ijy, 

«-rr-:.  :r  i  r.-~*  ;.'i  :?,  ji-d  ci.T>' : ;  :he  a  i=  :o  bt 

fc  mr:-  uawr  -»  -^>TT_iiK'  ; :  :wa  <,  lisie  :  is  9,  and  i 

i  3^-*:  is  :  ^  :  tTif  a-rr  : ;  -,  ~t«  o  is  o,  whertibre  I  let 

fcwT  re  -  r  r«rw .  i^i:.-.  <:  rre  r  :i 6:.  j  jnJ  c->m'  6  j 

• -T«  ;is  !-,  i=i;:  MS-,  -  lol  arrr  S:  9  timet  a  is  o, 

ti«  i  »i5  drried :  tsfrr^  :  is  .i:  iK-i  I  hivf  djne  w;:;t 

■Jre;V,-)!viT':;:b:^.     T!m  cc\:3niii3t'i  iwo  tipmifi  the 

v.'.-zxTT^f,  !:.  InSLrrlybT  ineni  1*  bv- o.-.(  rigure, 

j^-;..~g.^„ii^»jjj.j  .j^  -jA  pTr<di]?t  under  list  of  ilic 

r--  'o.;er.  nr.-icb  :■  fe  ;  ;  ii.>"--g.  "  :-~m  :,  cr  j  [in»w  la, 

*■  :i.  i3=iir.rr.:;  i;  dT.es  i  ii  r:,anJ  ; -■*  14,  4and 

ciTv  t ;  ;:  ?:'::«  s  U  c,  b'-:  i  ts?  csrrKd  ;  u  tiirej  7  ii 

F+.  i  and  earn' 8 ;  re  tfmw^is  icS,  ar.dS  i?  [r6,  6  and 

nrr  1 1 ;  t:  tinws  a  b  o,  but  1 1  was  arried,  t'lere^'re  I  f<n 

^nwn  I,  and  carry  i ;  is  time*  i  i<  is,  and  i  ;■  t  J ;  which 

ifzr.^  ;hf  !aft,  I  le:  i:  down.     Th;  iinrJi  bt-n,:  l!ailbcd,  all 

)he  itvtn,  proJuifls  aie  3<MeJ  to^eciier,  jiiiil  the  toi^  h  cite 

The  work  h  prorsa  by  di'kiln;  the  nulu'plier  in  lu.'f,  and 
iru!Hply:n«  ihe  original  mulTijiii.-arid  by  one  hair,  a.id  the 
proJuA  li.ericc  iri.'ng  by  the  number  3,  as  feen  in  :he  fore- 
{oiiig  exanipie.  But  if  themnlliplier  cannot  be  divided  ex- 
^iy  in  half,  =:  ii  :hecjic  vbenitconilft;  of  an  odd  number, 
th'.i  a  number  :fi3t  :=  an  unit  fefs  ttun  ihc  multiplier  ii  to  bv 
divided  in  baif;  a::d  tlie  muitipiicand  multiplied  by  d 
lulf,  and  that  prcduA  by  :,  :;s  before, 
multiplicand  added  to  tlie  !aA  produ^  H  U  *l 
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ExBKfUc. 

3lho 

759-3610+ 

ft»;7!t5»3'ao 
3796430i» 
7«=86(04     ^ 

1040*1 76a ;69a 

16400 f 749^640 

Tn  proving  [hi)  example,  I  cannot  divide  the  multiplier 
4331  cxaAIy  in  half,  beraiife  it  contains  an  odd  number  \n 
xht  gilace  oF  units ;  I  tlierefore  talce  a  number  thar  i(  an  unit 
\rfk,  viz.  43:0,  and  divide  if  in  btlf  ihut :  faying,  the  hllf 
of  iburthoufttidiitwotbourand,  aod  the  half  of  three  hun- 
dred and  twenty  is  one  hundred  and  fixiy ;  which,  tngeth«-, 
is3i6oforthefirll  niulriplier  in  the  proof;  the  prodiiA  of 
nhich  is  again  rtiuLtiplird  by  a,  and  thak  produfi >d'Jed  to 
the  firfl  multiplicand,  which  givn  a  produA  tttpaX  to  the 
product  in  the  example ;  which  provet  the  work  rtjht- 

When  tbemultfplierhai  cyphentntermiied  with  the  other 
figures,  the  fignffidtai  fignrci  erAy  are  to  be  rrgtirfed  »i 
■niltipliers,  obfCTiring  the  direQiens  beforr  given,  to  plac^ 
the  unit  figure  of  each  produA  nriderthatof  rb^  mi.i:t;>l:'r; 
ai  in  the  following  esamplev  :-^ 


IJl 
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crphcrs  towards  the  right  hand,  and  fignificant  fi^rrs  to- 
wards the  left,  fuch  o'pben  are  omitted  in  the  operation, 
asd  placed  oo  the  right  hand  of-  the  produA ;  as  follows  :— 


itriiti'!^!i=ij 


Pfof. 


qi-!r|i.:TiiV7U!o?o|c 


I  8  764  QO  72ro 

2  ;oo  3 

93^=  4  ^ 

3  7  ^  2  '4  S  I 

3  6|o  0       1 

4  40             1 

4601:  3I6 
1 

■ 

^lVS}2|i|;h 

S  0  30  0  0  (i 

1 

|*>io(o|o|?hio 

9l;l7l-|i|o:2!6|7!2|j|o|o|o 

In  toe  proof  of  the  laft  oairple,  the  multiplzcaiid  is  addeil 
to  the  prodod  as  before  diicdedy  when  the  bngiiuU  multiplier 
wamot  be  divideii  exadiy  in  lialf. 


Mnltipticaiimi  of  divers  Demmihations. 

MuiilpUcadon  of  divers  dcnominatioDs  is  jperfomaed  by 
tnultiplyiog  caphdcoQQuaatioB  by  the  muldpUfir  (  b^oning 
with  the  leaft  deaominatioo»  and  carrying  the  units  of  the 
next  denoouoation.to  be  added  therttow  ai  in  addition  of 
monev. 

Multiplication  of  divers  denonainadoni  is  either  fingle  or 
compound:  fingle,  when  the  multiplier  confifis  of  12  or 
lefj,  and  is  performed  by  one  multiplier ;  compoiiQd,  when 
the  multiplier  conGils  of  more  thaa  la,  and  requires  more 
ic^a  one  muliiplier. 


Example, 
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lo  this  example  I  begia  with  the  pence^  ^ySof  8  dmct  & 
is  64,  which  li  5  frtUiDgs  and  4  peocei  the  4  pence  I  fct 
down  under  the  pence,  and  cany  the  5  fliilHnp  to  be  added 
to  the  produd  of  fliiUiop ;  ftying,  8  timet  xo  b  80  and  5 
is  85,  or  4/.  5/.  the  5  Mliogt  I  fet  under  the  (UflingSi  and 
carry  the  4pounds  to  the  ncjtt  prodnft :  tbea  8  tioBet  9  it  7ft 
and  4  is  76.  ... 

The  work  it  ptwed  at  the  former  examples,  vit.  by 
dividing  the  multiplier  in  half,  and  multiplying  by  ode  half, 
and  that  produd  by  a.  ' 

But  in  compound  muldpltcation  of  divcis  denomioatiqiiti 
or  when  the  mokiplier  is  more  than  12,  the  multiplier  is  to 
be  refolved  into  its  twocommenfurable  parts,  if  it  be  a  com* 
menfurable  number,  and  the  multiplicand  multiplied  by  one 
of  thofe  partt,  and  that  produft  by  the  other  part:  .thus,  if 
the  multiplier  be  36^  I  multiply  by  6,  and  alfo  the  produft 
f hence  arifing  by  6f  which  are  the  two  conmienfurable 
parts :  for  6  times  6  is  ^6. 

But  if  the  multiplier  be  not  a  commenfurable  number,  or 
one  which  cannot  be  refoWed  into  parrs  exa^y,  then  the 
next  lower  numlier  which  is  a  commenfurable  one,  is  to  be 
taken,  and  the  muldplicaod  multiplied  by  the  two  parts  as 
before,  and  the  multiplicand  multiplied  by  the  overplus,  and 
that  produA^  added  to  the  laft  produft:  at  in  the  number  46. 
This  number  caniux  be  refdved  exadly  into  two,  or  three 
commenfunMe  parts,  there  bdng  no  fuch  number  in  the 
ronhiplication  table,  wherefore  I  take  the  next  lower  com« 
snififurable  number  45,  bccaufe  5  times  9  is  45,  and  multi- 
ply by  theie  two  numbers,  and  the  multiplicand  by  x,  which 
nivft  he  added  to  the  produft* 

X  <2ari>.  What  is  the  amount  of  36  pieces  of  ckth,  at 
7/.  X4/.  U.  each  ^cce ?«— Here  I  multiply  by  6^  and  that 
produft  by  6. 


Vco*  r:  U  Ex4m^h. 
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In  «be  €ril  of  tfaefe  exampfe  Ae  work  h  prored  by  mul- 
tipiviag  by  3»  and  tbtt  prednA  by  6  (wluch  b  equal  to 
andriphrlng  by  tSi  balf  tiK  original muhipScrX  and  ^be  hA 
pfodiKt  by  •«  as  direAeit  berore* 

Intbeftcood  example^  I  muldply  by  5,  and  that  prodoA 
by  9i  which  b  equal  (onrohtplying  by  4j^  and  fbrtbe  other 
one  I  addche  malnpUcand  Co  ijbelaft  produA.  In  the  prooi 
of  tbb  eaample*  I  maldply  by  3,  and  that  produ6^  by  7, 
whidi  beii^ equal  to  ai*  vants s'of  haK  rift  multiplier  46; 
Z  cbereibre  nmUpiy  the  origioal  uniltiplicaoa  by  a,  and  wid 
the  pradua  to  the  iaft  prodaa ;  th|  j^bole  of  which  I  liftly 
multiply  by  »• 


-     I 


3  ^.  What  j?  ^h^  .wr^bc  Qf  197  .ch^to  ^pf  t»}  each 
chcft  weighing  i^l\c.lHg[idfc4»^  tfirce  ^pait^cs^  and  twenty* 
two  pounds?^.         iJ  ,..  ,, 
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In  thb-cianple  looii  iIm  wnweft  oonflMOfimbfe  nunibfr^ 
bat  the  wokiplicr  is  107 1  I  therefsire  muldpljr  bjr  10  «id 
x<S  and  file  original  jpMltlidioaiid  by  7i  wUch  iaft  produA 
.  is  added 'to  the  other. 

In  the  proof,  becauic  10)  b  an  odd  nvasfbcr,  I  lake  the 
half  of  106,  which  ts  53 ;  multiplying  by  $  and  10,  for  50^ 
and  the  original  nnulciplicand  by  3;  then  I  multiply  tho 
whole  product  by  2,  wJftb  doBhks  it  to  106;  and  kfUy,  add 
the  multiplicand  to  the  produ^  for  the  1  that  was  wanting. 

^  thefe  examples  it  may  be  feen,  that  there  is  no  occafioa 

^tolum  always  a  commenforable  nunfber,  or  to  come  very 

«ear  6ne;  for,  if  it'witnt'ever  fo  much,  It  may  be  worktf  in 

this  manner;  always  fiinltlplying  the  original  moltiplicuid 

by  the  oVrrplils,  and  adding  fuch  pfothA  to  the  other. 

It  muflbe  obferved,  that  if  the  multiplier,  in  this  part  of 
multiplication,  confift  of  more  than  144,  it  niuft  be  rtfolved 
into  thre^  multipliers  at  leaft ;  ind  if  it  coinfiftof  mtve  than 
1-7^-8^  it muftberdblycd into moretban tbree^i 

Ua  4Q». 
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4  Qk.  Whtt  is  thefuperficul  content  of  a  piece  of  groiuKl, 

wMebraMis  10*74  iiect,  and  kng^S4640? 

34640 
Here  I  maldply  the  length  ky  the  breadth  1074 

(wluch  11  the  gqieral  rule  in  faperfidal  met-     '        9^560 
fiire)t  and  theprodu6^  is  sjjijijdofquare  '^'o^ 

ftct;  fertheanfwer.  »46So* 

J  Qm,  How  many  folid  feet  does  a  piece  of  timber  con- 
tun,  that  IS  forty  feet  in  length,  four,  in  breadth,  and  three 
in  depth? 

Here  the  general  rule  is,  to  multiply  the  length  40 
length  by  the  breadth,  and  that  pioduft  breadth  4 
by  the  depth.    And  the  produA  is  480  160 

fblid  fect»  for.  the  aofwer.  depth  3 

480 

Multiplicadon  teaches  alfo  how  to  multiply  different  deno- 
minations of  meaTare  by  different  denominatioosi  tidied  er^i 
mdiipticaiim'i  of  wluch  I  (hall  fpeak  in  Menfuration. 

Multiplication  alfo  ftfves  to  bring  great  denominatioiiB  ot 
money,  weights,  or  mcafures,  into  fmall  ones  %  bat  this  more 
properly  bdongt  to  the  mk  of  ReduOlon. 


SECT,  V- 

OP  DIVISION. 

DivrsiQii  teachetb  how,  Irem  two  pven  nomberB,  to 
ind  a  third ;  that  ihall  be  contained  in  tfie  largeft  of  the 
two  gi^eo  numbers,  as  often  as  the  finallefl  contains  units : 
or  the  third  number  cont«dns  units,  as  oficn  as  the  fmalleA 
of  the  two  given  numbers  is  eootained  in  the  other.  Thus, 
if  15  were  to  be  divided  by  5,  the  aniWer  would  be  5 :  for  3 
is  contained  in  1$,  5  times  t  and  5  is  contained  in  1$,  3  times. 

As  multiplication  teacheth  how  to  bring  great  denununa- 

tions 


.  ^p  TVLOAB  Aumfsnc.  1|7 

lioDs  intp  fmall  ooei;  and  having  thtmteor  ymb^.0f  pat 
tbiug,  to  know  the  me  or  value  itf  <iiii|i>jri,«a4  6oiD.dK 
length  and  breadth  of  a  fttpcr6ciei»  lo  kpovr  ^^^goomih 
&G.  t  fo,  on  the  concnuy,  divifion  teacbeljh  bow  .to-brin^ 
finall  denooiiaatiooi  into  great  oaet)  andjioin.thie-ff^le^or 
value  of  many  tlung^  and  the  nmober  of  theip  «^«(SD|  to 
know  the  mte  or  value  of  one ;  and  ftom.  the  conteuft  of  a 
fuperfides,  and  the  length  tofiod  the  bra4th ; -or  iMfD  the 
iuperficiet,  mod  the  breadth,  to  find  the  length ;  ^oifnftk^kt 
contents  of  a  folkl^  and  one  dimenfioo  thereof,  V^Mnfi  Che 
other  two. 

In  every  fum  In  divifipn,  there  are  three  parts  vbich  aee 
to  be  particularly  vetnembered,  via.  '< 

The  DwHendf  or  number  to  be  divided. 
DiviJ^r^  or  number  by  which  we  divide. 
Qmihnt^  or  aofwer  to  the  work,  which  ihews  how 
.  often  the  diviibr  is  contained  in  the  dividend.    Thus,  in  the 
before-metidoned  inftance,  1 5  is  the  dividend,  3  the  diviiiory 
and  s  the  quotient. 

Befidesthefe  three  parts,  which  are  in  every  (iun,  there  is 
fometimes  a  remainder,  when  the  work  is  finiflicd ;  wluch 
will  always  happen  when  the  dividend  does  not  eza^ly  con* 
tain  the  divifor  a  certain  number  of  times :  as,  if  I  were  to 
divide  13  by  4;  here  4  the  divifiMT  is  contained  3  timrs 
in  the  dividend  13,  and  there  is  a  remainder  of  2  ;  and  in 
divifion  of  divers  denominations,  it  mud  be  noted,  that 
the  remainder  b  always  of  the  iame  denomination  with  the 
dividend. 

Divifion  is  cither  fingle,  or  compound :  fingle  divifion  is 
when  the  divifor  does  not  confiftof  more  than  la,  and  the 
dividend  of  not  rrore  than  144.  Any  queftions  of  this  foit 
may  be  aiifwered  at  once  by  the  multiplication  table,  without 
fetting  them  down  :  thus,  if  it  were  required  to  divide  i  le 
l^y  '^  hy  that  table  I  know  that  10  times  11  is  no;  thus  10 
is  contained  1 1  times  in  1 10,  and  2 1  is  the  quotient. 

Compound  divifion  is  when  the   divifor  coutaids  more 
.than  12,  or  dividend  more  than  144,  or  both. 

In  divifion  the  dividend  is  to  liave  a  crooked  line  placed  tt 

4  each 
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cKbarfaf  itr  and  MMe  the  tine  oq  the  left  hud,  the  divi- 
feriilDhepbced,  and  bcfaiad  thtt  onthrright  hand,  the 
qaotirBg,  or  the  anArcrlo  the  work,  is  phced. 

JUr.  Bfuk  6f  kom  the  diridend,  bf  a  pcunt  placed 
nder  the  figore,  ai  laaa j  6gam  as  thcie  are  in  the  diviibr ; 
bntiftlKArilbrcoDfiflof  a  greater  Btmiber  thin  the  figuies 
iapcinted  off  fmn  the  dividend,  then  another  figure  is  to  be 
poiHttd  off  ftom  the  diridend;  then  feek  hov  often  the  di- 
mkKTf  or  (if  thedivilbrcoofift  of  many  figure*)  thefirft,  or 
firft  and  fcamd  fignca  of  the  diviibr,  is  cooiained  in  the 
fame  Dumber  of  figures  pointed  off  from  the  dividend ;  place 
theinfwer  in  theqaotMBt,  and  moltiply  the  divifer  thereby  ; 
then  pbce  the  prodnA  of  fuch  noltiplicauoo  under  the 
pointed -off  figwcs,  and  fcbtrad  the  fiud  produ6^  therefrom ; 
but  if  the  ptodsft  auwnmomore  than  the  i^res  pointed 
off,  tfaeJvilbrtsiobe  inakipBcdby  amimberthat  isan  unit 
kis  than  the  fermer  anfvcr,  and  this  anfwer  phced  in  the 
qootienf,  infiead  of  the  Ibmer,  and  this  prodoA  fubtraded 
from  the  aibreiaid  figures  in  the  dividend  (if  this  produft 
be  ftill  too  large,  the  dividend  amift  be  multiplied  by  an 
unit  lefs) ;  to  the  remainder,  the  next  figure  in  the  dividend 
is  to  be  brought  down,  and  placed  on  the  right  hand  thereof, 
which  number  is  to  be  taken  for  a  new  dividend :  feek  how 
often  the  divifor  b  contained  in  fuch  new  dividend,  phce 
the  anfw^r  in  the  quotient,  nralti^ly  the  divifor  thereby, 
fubtraA  the  produ^  frona  the  lafi  c'ix'idend,  and  bring  down 
the  next  6gure  in  the  dividend,  as  before.  Proceed  in  this 
niuDner  «U1  the  work  be  finiihed :  as  in  the  following  exanw 
pies:— 

Let  4S;6  be  divided  into  7  parts. 

In  this  example,  I  place  the  numbers  -^  be-      7)4876(696 
fore  direded:  and  becaufe  7  the  divifor  is        41 
more  than  4,  the  firft  figurein  the  dividend,  I  07 

niakra  point  under  theiecond  figure  8  in  the  6^ 

dividend,  which  make548  ft)r  the  firft  dividend;         "^ 
then  I  afk  how  often  7  the  divifor  is  contained  4a 

in  48,  the  firft  dividend,  wWch  I  find  is  6  times.  J 

I  therefore 


I  therefore  pUce/6  io  the-^iiQlifot|  «ad  Aukiply  the  dinfar 
7  thereby,  and  tho  j)rodaft  4A  I  fet-vodcr  the  diTideiKi  48^ 
to  be  fiR>trad^  Aercfroai ;  and  Cp4bftctaaii4ider6»  I  hiiiig 
down  the  next  fipire  7,  of  the  ori£iiiid;,4i^^dcad;  thw  I  h«vo 
67  for  a  new  dtvidtod.  Theo  I  aflc  faow.oftea  y  h  CQptaiiied 
io  67,  which  I  .find  it  9  times  s.  I  thtrefoie  p^t^io-tbe 
quotient,  and  muldply  the  dmfor  (h^rebyf  and -the  prodofk 
63  I  place  under,  aifd  fabtraA  froiPf  the  laft  dindeod;  and  to 
the  remainder  4 1  bring  down  the  next  and  kft  Qgnre  6  in 
the  original  diTideod,  wliich  oiabes  46  for  a  utm  dtridend* 
Then  1  aik  how  often  7  h  contained  in  46,  which  I  find  a»6 
times:  I  place  6  in  the  quotient,  and  oaultiply  the  diTifor 
thereby :  the  produ^  4a  I  fubtnift  froon  the  bft  dindend  46, 
and  there  being  no  more  figures  in  the  original  dividend  to 
bring  down,  there  is  a  remainder  of  4  after  the  work  is  fioi(h«^ 
ed,  and  which  remainder  is  always  k&  than  the  dirifori  if 
the  work-be  rigb^ 

The  .remainder .  may  be  iet  over  the  divifor  $$  a  flsaftioir 
of  an  unit;  tb^s  in  the  anfwer  to  this  quefiion :  if  4876/i 
were  to  be  divided  equally  among  7  b«i,  what  would  leach 
man's  (hare  amount  to?  Ai^»6q6d»  and  4r7ths  of  a- pound. 

Divifioo  is  proved  by  roukiplicatioo :  thus  the  foregoing 
example  is  proved  by  multiplying  the  quotient  by  the  divi- 
for, adding  thereto,  the  renunnderi  and  if  the  produft  he 
equal  to  the  dividend  the  work  is  right  1  otherwife  not. 

-    8)6x880(7660  fi)i87t7(i7oa 
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in tbe Brft  of  thefe  exttrti^esy  I  fay,  8  is ctf ntit!nr6d  in  27,  i 
titttSy  and  thdfe  itMiiAs  3  ;^  tbe  3  I  place  utsd^  the  7  in  the 
ittvldnid,  arid  thfe  3  which  MkiMtas  I  liuaj(in'e  C6  be  plitud 
bdbirtbe  9  iQ  tte  dividend,  #hich  tttAes  3$  fbr  a  new  divi- 
dcnd.  Then  8  Ih  39  is  4ilMes,  ftnd  itmahil  7;  thb  4 1  plac6 
hi  the  qtiotleiM,*andtlie)rplib6dbefdfethe  o  (t!he  hektJBgure' 
In  the  dividend)  g^viet  70  for  a  tfe#  '<)M^fcTfA.  iTheii  ^  !■  7d» 
8  times,  and  rehUdns  6»  whidi|  with  the  ^tt  if}jYt  8,  i»alce' 
68.  8  in  68,  8  times,  and  rtitialns  4,  which,  with  tiSc  laft 
figure,  j^ires  43  for  the  hft  ditrideod.  AiA  8  ifi  43,  5  tiitiH^ 
^od  there  remains  3  at  tbbkft.  ^' 

Proceedinj;  ih  thfc  ftme  AttiDM'  In  iht'ttatt  etiim|^,  itay, 
X  X  in  74,  6  times  ^nd  dfti«  MfttdWi  8.  Theti  x  Y  ih  i^3,  / 
times,  and  remains  7*  i  z  in  60,  5  dmes,  and  remains  j. 
X  I  in  JO,  4  times,  and  remains  6.  z  x  in  62,  5  times,  and 
remains  7. 

l*h}s  is  the  mod  expeditions  manner  of  dividing  by  a  figure 
imder  12  %  and  is  generally  dozie  in  public  offices,  ihop« 
beok%  &c. 

But  when  the  divifor  confifls  of  mf>re  thafi  13,  the  work 
inttft  be  performed  according  to  the  regahr  niethod  firil  laid 
down,  as  the  divifor  is  to  be  multiplied  b^  each  anfwer 
placed  in  the  qnotient. 
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In  the  firft  of  tliefe  eicamples,  I  mark  off  by  a  point  tte 
three  firit  figures  oh  the  left  hand,  becaufe  there  ure  Ibrce 
figures  in  the  divifor ;  then  I  a(k  how  ofceti  the  two  Hrft 
£gures  in  the  divifor  arc  contained  in  the  two  fird  figures  of 
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The  ufc  of  this  table  is,  to  find  how  often  the  divifor  is 
contained  in  any  particular  dividend ;  thus,  in  this  example^ 
after  having  pointed  off  the  firftnine  figures  in  the  dividend 
243098249  (becaufe  the  firft  eight  figures  are  lefs  than  the 
divifor),  I  call  nr^y  eye  on  the  table,  and  find  that  the  next 
leis  number  is  238994464,  and  which  I  find  by  the  table  con- 
tains the  divifor  8  times ;  I  therefore  place  8  in  the  quotient, 
and  the  multiple  of  8,  taken  from  the  table,  I  place  under 
the  dividend,  and  fubtra^  it  therefrom,  and  to  the  remainder 
bring  down  the  next  figure  3  for  a  new  dividend :  then,  by 
the  table,  I  find  the  divifor  is  contained  in  this  dividend  but 
once,  I  place  i  in  the  quotient,  and  fubtra6t  the  multiple  of 
I  (or  the  divifor)  from  fuch  dividend  as  before,  and  to  the 

1 

remainder  I  bring  down  the  next  figure  7 :  in  this  dividend 
(by  the  table)  I  find  the  divifor  is  contained  3  times,  which  I 
place  in  the  quotient,  and  take  the  mult]t>Ie  of  3  from  the 
table  to  be  fubtra^ed  from  the  lad  dividend,  to  which  re- 
mainder  I  bring  down*  the  laft  figure  2 :  and,  by  the  table,  I 
find  the  divifor  is  contuned  in  the  laft  dividend  7  times ;  and 
the  multiple  of  7  being  fubCn^ed  from  this  laft  dividend, 
there  remains  x  1005 1 76  after  the  woik  is  ended* 

When  the  divifor  has  a  cypher  or  cyphers  towards  the  right 
hand,  tne  dividend  may  be  divided  by  the  fignificant  figures 
only,  and  the  cyphers  feparated  from  the  divifor  by  a  ilroke 
of  the  pen;  in  which  cait  there  niuft  be  as  many  figures 
feparated' from  the  right  hand  of  ^he  dividend,  as  there  are 
feparated  cyphers,  and  fuch  feparated  figures  are  to  be  fet 
down  at  the  bft  as  a  remainder :  and  if  there  be  any  other 
remainder,  the  feparated  figitres  are  to  be  fet  on  the  right 
hand  thereof.  When  the  divifor  has  an  unit  only  on  the  left 
hand,  with  nothing  but  cyphers  on  the  right  hand  thereof, 
the  divifion  is  performed  at  once,  by  cutting  off  as  many 
figures  from  tl>e  right  hand  of  the  dividend  as  there  are 
cyphers  in  the  divifor :  the  remainder  of  the  dividend  is  the 
quotient.    See  the  following  examples  :— 

X  2  T2,0) 


:.jm59*^*-2a 


i-i. 


C     V  00 


i» 


17 


>^  ji'imi^fc 


.•f'.3< 


I  r 


and  oil  be  re- 


i»'a<C    •' 


<?»• 


Qif,  I.  If  the-expcnfe  of  a  oountty  feiUt  l)C  269/.  loj.M 
to  be  paid  by  28  ficwardsi,  what  muil  oich  fieimd  |}ay  ?-^Ia 
this  example  I  divide  by  4,  and  the  quotient  tlienoe  ariiing  \rjL 
7»  which  is  equal  to  dividiag  by  %9».  and  the  anfwer  1%  found 
to  be  9/.  8j.  2//*  for  each  fieward  to  pf. 

^.  a.  If  a  gcQtkmaQ  fpend  347/.  ^Sf*  9dL  uifthofpaceof: 
one  year  and  eight  weeks,  it  is  defired  to  know  how  much  it 
is  per  week  on  an  average  ?-«-Here  I'di^odetbe  whole  fum  by 
5,  and  the  quotient  thence  arifing  by  6,  and  that  quotient  by 
a;  which  is.  equal  to  dividing  b3^66-(tbe  number  of  weeks 
in  one  year  and  eight  weeks),  and  th^  anfwir  u-j/.  ly.  Jid. 
per  week,  as  in  the  example* 

Qir.  3.  If  the  capital  (lock;  qL-^i  fonfine  amount  to 
4372/.  14J.  oJ.  and  there  be  in  it  160  Ifaares,  what  will  be  the 
amount  of  each  fliare  ?•— In  tbia  example  rdhridfrby  4,  and 
that  quotient  by  10^  and  the  quotieoiD  tfaeoc»<  ariflog-fayi4^ 
which  is  equal  to.dividing  by  z6o  ;•  at  4.time9. 10  is  40^  and'4 
times  40  is  i6o^  and  the  aoiTwec  is.a.7y.  6f4  jiL  fer>e&ch  iliara* 


Qmrfthn  u 

(^Jiim^^ 

Q^ffMiS* 

£.     1.    J. 

£.%s*.    d< 

£m         J.        dk         ' 

4)263  IP    6 

0547  15    9. 

4J43W  '4   a 

7)  6;  17    >"a 

6)  69  Ji     1.4. 

io)iOQ}.    3    6. 

9     8    ?  ^ 

2)  1 1   II    io  I 

4)'  1Q9    642 

5  i.s   »» 
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To  find  the'Cicat^  remsunderin  ftfms  wbeie  there  arr 'two 
ormorediviforS)  as  in  the  forrgofhgoncs,  theTule-isto^muU 
tiply  the  firft  divifor  by  \hc  laft  Tenuuiidcr,  adding  thereto  the 
iirftremainderr  if  any,  and^the-prodo^'  wtfl  be  th«^true  re- 
mainder-s  as  if  ithad  beendl1^idcd  by  the-long  method:'  tUss- 
inthe-firft^of  the- foregoing  examples^  r^miihipl^4;  AeffirR^ 
divifor,  by  $,  the  lad  remainder,  which  produces  20,  to  which* 
adding  2,  the  firft  remainder,  the  true  remainder  is  found  to 
be  22,  which  may  be  proved  at  leifure. 

4  Q«- 
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'  Qm,  4.  There  is  a  piece  of  land,  having  4  (ides,  containing 
3398  acres,  3  roods,  35  perches,  and  240  feet  in  breadth,  it  is 
defired  to  know  how  many  feet  it  is  in  length  ? 

Qir.  5.  There  is  a  piece  of  timber,  the  folid  contents  of 
which  is  600  feet,  its  length  is  40  feret,  and  its  depth  3  feet ; 
it  is  required  to  know  its  fuperficial  contents  ?  . 

• 

QtwJlieM  4. 
^.      R.     P.  Queftivm^. 

4)1398     3     3?„_  3^600 

200 


6) 

349 

2 

■3« 

3 

10) 

S8 

I 

6 

2 

5. 

3 

12 

6 

In  the  fourth  quetUon  I  divide  the  contents  of  the  land, 
£rft  by  4,  and  that  quotient  by  6,  and  the  next  quotient  by 
xo^  which  is  the  fame  as  dividing  at  once  by  340 ;  and  the 
anfwer  is  found  to  be  5  acres,  3  roods,  and  sa  perches,  for 
the  length  of  the  piece  of  land. 

In  the  kit  quedion  I  divide  the  folid  contents  of  the  piece 
of  timber  by  3,  the  depth,  and  the  quotient  200  feet,  is  the 
fuperScjal  contents,  which  if  divided  again  by  40  feet,  the 
lengthy  wguld.give  5  feet  for  the  breadth. 

In  the  fame  manner  as  the  foregoing  examples  are  wrought 
divifion  of  other  denominations  may  be  performed,  having 
refpe^  to  the  table  of  quantity  belon^ng  to  the  lame. 

But  in  this  fpecies  of  diviGon,  if  the  divifor  be  not  a  com- 
tneufursible  number,  or  one  which  cannot  be  divided  into  parts 
exactly,  the  diviHon  mud  then  be  performed  by  one  divifor, 

DiviAon  alfo  teacheth  how  to  bring  fmall  denominations 
into  great  ones ;  but  as  this  part  more  properly  belongs  to 
Reduction,  I  have  deferred  treating  of  it  till  I  come  to  that 
rule. 
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OP  REDUCTION. 

Reduction  is  only  the  applicatioh  of  the  rules  of  multi- 
plication and  divifion,  and  teacheth  how  to  bring  nunnbers  of 
one  denomination  into  another  deuominadon  without  altering 
their  value. 

Reduction  is  either  defcending  Qt.afceHding.  Redu^oh  de«' 
fcending  is  performed  by  multiplication,  and  fervcs  to  bring 
great  denominations  into  fmall  ones ; .  as  pounds  into  (billings, 
pence,  or  farthings ;  hundred-weights  into  pounds  or  oonces/ 
&c.  Redu^^ion  afcending  is  perfonned  by  divifion,  and  brings 
fmall  denominations  into  great  ones ;  as  farthings  into  pence, 
fliillings,  or  pounds ;  drams  or  oQnces  into  pounds,  bundrrd* 
m'eights,  &c. 

Rule.  In  reduAion  defcending,  multiply  the  number  by 
the  number  of  units  of  the  next  lower  denomination  wiuch 
make  an  unit  of  the  next  greater,  and  multiply  fuch  produ^ 
by  the  number  of  units  of  the  next  lower  denoixunation  which ' 
make  one  of  the  next  greater ;  and  proceed  in  this  manner 
till  the  number  be  reduced  to  the  denomination  required. 

Example  x.  Reduce  2jo/.  os.od.  into  &rtlungs. 

In   this  example,   I  firft  250 

multiply  the    250   by  20,    Shillings  in  i  pound       _2o 

which  is  the  number  of  units  ShilUngs  in  250/.     5000 

-  ,         ^ ,         J  Pence  in  i  fliilung       1% . 

of  the  next  lower  denomina«  _  * 

...       ,             .      .  Fence  in  2Co/.  60000 

tion  which  make  an  unit  of    p^hingg  i„  ,  p^nny 4 

the  next  higher ;  that  is,  the  Anfwer    240000 

number  of  fbillings  contained  ■  ■       ■ 

in  a  pound,  and  the  produ6t  ihews  the  number  of  fliiHings 

contained  in  250/. ;  which  product  mud  be  again  multiplied 

by  12,  the  number  of  units  of  tlic  next  lower  denomination 

which  make  one  of  the  next  greater,  or  the  number  of  pence 

contained  in  one  fliilllng,  and  the  produd  gives  the  number 

•f 
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of  pence  contained  in  2  jo/. ;  which  produ<f^,  again  multiplied 
by  4,  the  number  of  farrhilis^  ill  one  penny,  the  produ^  gives 
the  number  of  farthings  contained  in  2  jo/. ;  or  the  anfwer. 

Rulf,  In  redu^tion-albfriding,  dtvidbthe  given  number  by 
the  number  of  units  of  that  denomination  which  make  one 
of  the  next  greiiter ;  and  divide  that  quotient  by  the  number 
of  units  of  the  fame  denomination  which  make  one  unit  of 
the  next  higher,  and  proceed  in  this  manner  till  the  whole  is 
finiihed. 

Thus,  as  in  the  foregoing  example  I  reduced  25oil  into 
240000  (anhijigs ;  fo  inverfely,  here  I  fay,  io  240000  bi- 
things^  how  many  pounds  ? 

'         Farthings  In  x  penny        4)^40000 
Peace  in  i  (hilling  12}  60000 

Shillings  Iti  i  pound       20)     qooo 

2|;o 

In  this  example,  I  firll  divide  the  given  number  of  farthing? 
by  4^  the  juimber  of  units  of  that  denomination  which  are 
contained  in  an  unit  of  the  next  higher  denomination ;  or  the 
number  of  farthings  cont^ned  in  one  penny,  and  the  quotient 
gives  the  number  of  pence  contained  in  240000  farthings ; 
which  quotient  is  again  divided  by  12,  the  number  of  pence 
contained  in  one  fiiilliiig,  and  that  quotient  gives  the  number 
of  (hillings  contained  in  the  given  fum  of  farthings;  and  laftly, 
ihefe  (hillings  are  again  divided  by  20,  the  number  of  (hillings 
in  one  pound,  and  the  quotient  is  2$o/.fbr  the  anfwer. 

Thus  it  may  be  feen,  that  redutflion  afcending  and  defcend- 
ing  prove  each  other.  For  if  the  fum  be  performed  by  re* 
iiu^ion  defcending,  it  mufl  be  proved  by  redu6lion  a(cendingy 
as  in  the  two  foregoing  exnmples ;  and  if  it  be  in  reduction 
aicending,  it  muil  be  proved  by  redu(f>ion  defcending. 

In  reduction  defcending,  when  the  fum  confids  of  feveral 
denomiRatioiyt,  the  number  in  each  denomination,  after  the 
firfl,  is  to  be  added  to  the  denomination  (o  which  it  belongs ; 
as  in  the  following  example : 

Examfle, 
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Example  3.  In  239/.  iqs.  6J.  how  lYiany  pence?— In  this 

example,   after  having  reduced  the  pounds  239  10    6 

into  (hillings  by  multiplying  by  20,  I  add  to  ^Q 

the  produ^  the  10  (hillings  which  (land  in  47^^ 

the  place  of  (hillings;  and  having  reduced   

the  (hillings  into  pence  by  multiplying  by  X3,  ^^^ 

I  add  to  that  product  the  6  pence  which  (land  TtIso 

in  the  place  of  pence ;  and  the  anfwer  to  tlie  6 

vcork  is  thus  found  to  be  57,486  pence.  57486 

Example  4.  In  24  tons,  10  hundreds^  and  3  quarters,  hotv 
many  pounds  ?-^This  is  performed  as  the         24  io    3 
foregoing,  but  having  refpe£l  to  the  table  of         ^^ 
avoirdupois   weight.     I  therefore  multiply     '  4^^ 

the  tons  by  20  to  reduce  them  to  hundred   

•weights,  as  so  hundred  is  i  ton,  and  to  the  ^ . 
produ^  I  add  the  locwt.  I  then  multiply  by  ""ToSo 
4  to  bring  the  hundreds  into  quarters,  to  ^  3 
which  I  add  the  3  quarters :  and,  laftly,  muU  1963 
tiply  the  quarters  by  28,  the  number  of  pounds  ^^ 
In  a  quarter:  the  produft  is  54964  for  the  '^^?4 
anfwer.  7^ 

Examples  in  ReduSiion  Afcending. 
Example  5.   In  24,649,721   minutes,   how  many  days^ 
hours,  and  minutes? 

Example  d.  In  47,398  grains  of  troy  weight,  how  many 
ourtces,  pennyweights,  and  grains  ? 
'  Example  7.  In  29,472,986  fquare  perches  of  land,  hom 
niany acres,  roods,  and  perches? 

Example  5.  Example  6.  Exdmpie  7* 

6,0)246497211  a)4m8  4,0)2947298,6 

2)  410828,4 1  12)23699  4)  736824,26 

12)  20U'4  2,q)   197,422  *     loj206 

17117,10                     q8  14 
==    2  


20 
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In  the  firft  of  tbefc  examples  I  divide  the  minutes  by  60, 
to  bring  tbem  into  hours,  by  cutting  off  the  o  from  the  6, 
and  dividing  by  6  only,  as  taught  in  l!)ivi(ion,  and  the  quotient 
is  41082S  hours,  and  there  remiuns  4  nfiinutes,  which,  placed 
before  the  i  cut  off  from  the  dividend,  makes  41  minutes  for 
a  remainder.  This  quotient  I  again  divide  by  2,  and  that 
quotient  by  1 2,  which  is  equal  to  dividing  by  24,  the  number 
of  hours  in  i  da}-,  and  the  quotient  is  17x17  days,  and  there 
remains  10 ;  but  to  find  the  true  remainder,  I  multiply  the 
10,  the  lail  remainder,  by  2,  the  firfl  divifor  of  the  hours,  and 
the  product  is  20  for  the  true  remainder :  thus  tlicaofwer  to 
the  queflion  is,  171x7  days,  20  hours,  41  minuter 

In  the  (econd  example,  I  divide  the  grains  by  2  and  12,  to 
bring  rhem  into  pennyweights,  as  24.  grains  mak^  i  peiiny- 
m'clght ;  the  quotient  is  X974  pennyweights,  and  22  grains 
remain.  The  pennyweights  I  divide  by  20»  to  bring  them 
into  ounces,  and  the  quotient  is  98  ounces^  and  i  penny  weiglit 
remains,  to  wl^chl  bring  down  the  4 1  cut  off  from  the  divi-- 
dend,  and  the  lafl  remainder  is  x 4 pennyweights:  thus  the 
anfwer  is  98  ounces,  14  penoyweights^  and  22  grains. 

In  the  laft  example,  I  divide  the  perches  by  40,  as  40 
perches  make  i  rood,  and  the  quotient  is  736824  roods,  and 
26  perches;  the  roods  I  divide  by  4,  to  bring  them  inta 
acres ;  and  the  anfwer  is  found  to  be  184,206  acres,  and  26 
perches. 

Rediidiofi,  both  afcending  and  defccnding,  may  be  per- 
formed by  one  diviforor  multiplier :  thus,  to  bring  farthings 
into  pounds,  the  pounds  may  be  divided  by  969,  the  number 
of  farthings  in  a  pound,  and  the  quotient  will  give  the  num* 
berof  pounds,  and  the  remainder  (if  any)  muft  be  refolved 
into  the  inferior  denominations.  And  to  reduce  hundred- 
weights into  fingle  pounds,  they  may  be  multiplied  by  112, 
the  pounds  in  an  hundred- weight,  and  the  produ^  is  the 
anfwer.  Biit  the  method  before  laid  down  is  the  more 
regular,  and  at  the  fame  time  the  more  expeditious  way  of 
performing  this  nile. 

ExamfUs 
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Examples  of  loth  Kinds  for  TroBice. 


ExampU  8.  If  420  pieces  of  cloth  contain  8420  ells  Flemifli, 
it  is  required  to  know  hovr  many  ells  £ngli(h  tbey  contain  ? 
— Ai(f»  5052  ells  Englifli. 

ExampU  q.  In  aao  puncheoDS  of  ram  how  many  hogf- 
"heads  ? — Jn/l  293  hogfi^eads,  and  21  gallons  remain. 

ExamfiU  10.  A  filverfinith  bath  lopo  ounces  of  iilver  to 
be  made  into  fpoons^  iait%  and  tankaidQ;  each  fpoon  -fo 
weigh  2  02.  12  pwt.  each  fait  3  oz.  and  each  tankard  30  oz. 
and  to  make  an  equai  quantity  of  each,  it  is  deiired  to  know 
how  many  he  can  make  of  each  ?-— >|rs/C  28,  and  64.  p.wt« 
ren^io. 

Example  2.         Ex^ampU  q.  Example  lOm 

.8420  tid  2    12  1000 

3  ^4   . V .  '        so  20 

■  ■    •        H         II  M»     ■■■■  '    '-  ■■  ■  ■  .1        ■!■ 

5)25260  b8o  52  712)20000(28 

«■  "  7)18480  5760 

9)  2f>40   7  "60  S696 

=  600 

!lathe  firft  of  thefe  examples  the  8420  ells  Flemifli  are 
ndu^ed  into  quarlers  of  a  yard,  by  multiplying  by  3  (as 
tbeis  are  3  quarters  in  an  ell  Flemifh),  and  then  brought 
into  finglifii  ells,  by  dividing  thefe  quarters  by  5,  the  number 
of  quarters  in  an  ell  Englifti* 

The  9th  exampte  is  wr^ttght  in  the  fhme  manner :  viz. 
by  reducing  the  220  puncheons  i^to  gallons,  by  multiplying 
by  84,  and  bringing  thefe  gallons  into  hogflieads,  and  by  di* 
viding  them  by  7  and  9,  which  is  equal  to  63,  the  gallons  in  a 
hogHiead.  ,^ 

This  method  of  reduction  always  takes  place  when  the  lefs 
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denonunatlon  is  not  contained  any  certain  number  of  times 
exa^Iy  in  the  greater. 

In  the  icth  exan^ple  I  reduce  the  weight  of  i  fpoon,  t  fait, 
and  I  tankard)  intp  pennyweights,  by  multiplying  by  20,  and 
then  add  them  together;  and  by  the  total  712,  I  divide  the 
J 000  ounces  of  (ilver,  which  Is  alfo  reduced  into  pwts.  and 
it  quotes  28  of  each,  and  64  pwts.  remain. 

By  reduction  we  arc  enabled  to  reduce  the  coin  of  one 
country  into  that  of  another,  without  haYiog  recourie  to  the 
rule  of  three,  or  exchange. 

Example  lu  What  is  the  value^  in  Englifii  coin,  of  550 
ducats,  at  4f.  Oil.  per  dncac  ?  - 

Example  12.  In246£  i8i.  6d.  Flemifti  money,  how  much 
EngliAi,  the  courfe'of  exchange  l|ein^  ^ot.  6d.  per  pou^d 
fterling? 

Example  13.  How  much  money  Eogliih  is  there  in  4420 
pieces  of  eight,  the  cpurfe  of  exchange  being  at  49{^.iltrling  ? 

ExmmpU  is. 
30  6        246  18    6 
iz  20 

350  366)59*62(161    .  4420        4420 

_^i  3«..  5  49 


2,0)   i45>g4  ^96 

Aaf.£7i    18     4 


8) 


v» 


■/ 


21100   39780 
2^62  >768o 

1 

216580 
^76a 

1 2)  u  934^ 

2,0)  1827,94' 

■  Jnf,  f^A   18- 

366 
336 

20        '     't 

:.  36  5)67*^(1 8 
366. 

ib6o  ' 
5^B)i584r4'     ■       .      . 

4 

3l6;4*0,I  ... 

•TIjJ  .*;/:  j6i/.  i8j.  4|Jl 


la 
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In  the  I  ithexaropley  I  multiply  the  350  ducats  by  50,-10 
bring  them  into  pence,  and  then  divide  by  12,  and  it 
quotes  1458  (hillings  and  4  pence :  I  then  divide  the  (biUiog;i 
by  so,  and  the  quotient  is  72/.  z&,  4^.  for  the  aofwer* 

In  the  1 2th  example  the  246/.  i8i.  6/iFlemifti  money  is 
reduced  into  pence,  and  then  divided  by  366,  the  courie  of 
exchange ;  and  tbeanfwer  is  161A  i8i.  4}tf£  and  z  14  fiuthinjp 
remain. 

The  13th  example  is  wrought  in  the  famo  manner  as  the 
I X  th :  viz.  by  redocing  fhe  pieces  of:  c^fat  into  pence ;  and 
for  the  freftion  .|  of  «  penny,  I  multiply  the  giyen  ilumber 
of  pieces  oC  dght  by  ;,  the  numerttor^  or  upper  figure  of  die 
fraction,  and  divide  4be  ptodnd  by8,  Jthc  dctiominatnr^  or 
lower  figure  of  the  fiidioo,  and- ia'tbe.  quotient  I  add  the 
pence  contained  10  the  pieces  of  eight, 'and  rfaca  fcdocrtibe 
mhoie  into  ibiHings  and  pounds,  by  dividing  by  12  aodjso^ 
before,  and  theanfver  is9i3/*i8si4i^  -  •  ;.  .; 

This  method  of  redudng  fioccigil  coin  intoEnglUhjiiay 
ferve  for  thofe  who  are  unaoqunntod  with  the  ruk  of  panQ- 
tice ;  for  pradice  performs  this  much  more  expcditioufly,  ^ 
will  be  (hewn  in  its  proper  place. 

Tbofe  fums  in  redudion,  in  wbidibodidivijSon  and^/nul- 
tipllcatioa  are  ufed,  muft  be  proved  by  multipUcation^and 
divifion;  as»  for  example,  that  part  which  is  performed  by 
multiplication  muft  be  proved  by  divifion,  and  that  part  per- 
formed by  divifion  muft  be  proved  by  multiplication. 

The  foregoing  examples,  perfectly  unctcrftood,  will  be  fuf* 
iicient  to  ^ve  the  learner  a  obniplete  knowledge  of  this  rule, 
and  the  vfirious  ufes  to  which  it  may  be  applied. 

It  is  abfpTutely  peceQiry  that  the  learner  be  perfectly  jte- 
quainted  with  what  has  been  deRvered  in  the  foregoing  piit 
of  thb  chamer,  '^s  all  the  following  rules  in  arithmetic  arc 
performed  by  one  or  ihore  of  the  foregoing  rules ;  I  have 
therefore' been  more  explicit  in'  the  former  part;  bciug  the 

ba(^  of  tltr  whqle. 

.  '  i"  "^-  •"  ■       "  ■  ■     •  SECT. 
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SECT.  VII. 


J  ..*.■• 


7H£  QOLDSN   rule;    OR^   SINGLE  RIJLB  OP  TBREB 

DIRECT. 


I. 


L  \:This  nkf  whkby  for  itsuniverfiil  ufelo  inoft  pant,  of  the 
-jiOadkBiraticSi  is- calM  t^^goldem  ntle^  b  alio  cilled  a  rmleof 
^ffa^tiutf  -becjmfe  iihe  number  fought  bean  a  certain  propor« 
.li(Vl^to  oneof  tbeauunbei&^veiL 

'.' *  It^kicalied  rhtrrdUtf  tkrecf.  becan&it  konfiibof  three 
.•^▼cn.numberS|  from  'wbkh  a  fourth  mioiber  u  to  be  iound, 
^svhkfafin  the  diirift  rule,  bears  the  &ii)e  jprdportion  to  the 

fecon^  number  as  thothird  idoes  to  the  £rft.  ■ 
.    'TRiik..  Multiply  the  fecbnd:  and  third  nilmben  together, 
-  «tM|  drride  the  prodffft  ^iiiat  £riV  number,  .^md  the  quotient 

IsdtbeMfwer  foughtv^  dr<be  fourth  niinber. 

•  Ui  mumhef,'  .   ,  id  number,-  xdmmmihrr, 

jSxampte  i.  If  3'vds;Br  muflln  cbfl  i2i.  what  will  o  yds, 
co^  at  that 'rate  ?  -  9 

•  ..,  •♦•  I'll  i':i» 


'AnfaStr'  ifii. 


■i  ,  .  4-  i 


■< 


'#  'V'*  11''  '*  * 

.  Ileri;  thie  fpumi  number/or'anrwer^  36,  bears  the  fame 

proportion  to  the  fecovd  ,n,umb^r  ^2,  ^.9  the  third  numberi 

iKArs  tq  th^  fit  A  ni^rrl^er,^  ,th^t  is,  it  contaius  it  three  times ; 

,  .or  it  bears  tbe  faqic  propo^lon.  to  the  th;r({  number  9  as  the 

.  ffcond  oumber  i2dpes^to  t.hr  firQ  number  31  viz.  contains 

It  (our  times.     This -proportion  is  calied  direH  proportion; 

,  from  whence  this  rule  is  /called  the  ruie  of  three  Jire^^  an4 

•  *  *  ■  ■     ■  * 

is  always  performed  as  above. 

^  j^t  when  the  founh  number  bears  the'iame  proportion  to 

the 
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th^  fecond  as  the  firftdoes  to  the  third,  it  is  then  called  ijf- 
dirt^  proportion.  QjicfHons  of  this  nature  belong  to  the  nes^c' 
rale,  called  the  rule  ot  three  hverfe^  of  which  hereafter. 

in  order  to  know  which  is  the  fecond  and  third  nomber,  it 
mud  be  noted,  that  of  the  three  numbers  which  are  in  evorf 
queflion  in  this  rule,  tiiat  number  which  a(ks  the  queftion 
mud  occupy  the  third  phtce,  and  is  called  the  third  number; 
and  that  number  whkh  is  of  the  fame  nature  with  the  fourth 
number  or  anfwer,  n\uft  be  the  fecond  number,  and  confe- 
quently  the  other  number  mufl  be  the  firfl.     The  fecond  and 
fourth  numbers  ate  therefore  always  of  the  fium^  fUltii#e ;  as 
are  the  firft  and  third.  Thus,  ia  the  foregoing  examplej;^  the 
number  9  afks  the  queftton,  for  the  queftion  is,  how  much' 
will  9  yards  coft  ?  9  ^  therffore  tifetbird  nombei.    - 19  is  of 
the  fame  nature  with  the  fboftb  number,  being  money ;  it 
mud  therefore  poftfe  the  ftcond  phce :  and  3,  iti  other 
number^  tnuft  be  tbt  firft,  which  it  of  the  fame  nature  with 
the  third,  viz.  yards.  .        " 

When  ekher  the  €rft  or  iHifd mm^bers  oonfift  of  diitvrent- 
cknominations,  tfiey  miift  both  be  deduced  to  the  fame  deiio*' 
mination ;  and  when  the  ftCond  number  confids  of  divers 
denominations,  it  mufl:  ali«  be  reduced  to  the  lowed  .^•^^ 
this  reduction  mud  be  perfonf)ed*  before  the  work  can  be 
wrought f  and  it  mud  be  obferved,  that  the  fourth  number 
or  anfwer  to  the  work,  is  always  of  the  faofie  deiiomuiation 
vtith  the  fecond  number  fo  redudM. 

The  numbers  being  fo  reddced,  the  fecond  and  third  num- 
bers are  to  be  mXiItip)ied  together,  anB  the  prbdu6t  divided  by 
the  fird,  as  before  direddd ;  and  the  fourth  number  or  anfwer 
mud  be  brought  into  the  proper  denortiinations  required  by 
reduction,  and  if  any  thing  remain  after  the  pruduvH  of  the 
fecond  and  third  numbers  are  divided  by  iLe  fird,  fuch  re* 
iDainder  mud  be  reduced  into  the  next  lower  denomination^ 
And  then  divided  by  the  fird  number,  as  before;  and  if  any 
thing  dill  remain,  it  mud  be  reduced  into  tlic  next  lower 
denomination  (if  there  be  any  lower),  and  divided  by  the  fird 

;  number; 
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number;    proceed  111    this   manner  till  the  remainder  be 
brought  to  the  lowefl  denomination » 

Example  2.  If  i&  gallons  of  brandy  cofl  4/.  los.  what  will 
X20  gallons  cod  at  that  rate  ? 

j/^memher,  zi  immhir,  ^d  tutmhir. 

If  t2  gallons  cofl  4/.  lor,  wliat  will  126  gallons  cod? 

20  <)0 

90  12)10800 

2,0)    y),o 

lu  this  exttt^ib  (tite  numbers  being  placed  as  before  di- 
reAed)i  the  fecond  confiding  of  two  deaominatjons,  viz. 
pounds  and  fhilBngs,  it  muft  be  redoced  to  the  lowed 
denomiDation  (drillings),  and  the  prodod  b  90  diillings:  the 
^uedioQ  will  then  be»  if  12  gpdkms  coft  90/.  wiiat  will  120 
cod?  I  therefore  multiply  i20thethtnl  number,  by  90  the 
itcond  number,  and  divide  tbe  prodjod  by  12  the  fird  num-^ 
ber,  and  the  quotient  900  is  the  fourth  number,  or  anfwer  to 
the  quedion>  which,  bectufe  the  fecond  number  is  reduced  to 
fhillings,  is  diilUngs  alfo^  and  is  divided  by  20  to  bring  them 
into  pounds,  and  the  quotient  is  4$  pounds,  die  true  anfwer^ 
or  price  of  120  gallons  at  that.  rate. 

Tht  Proof. 

There  are  feveral  methods  of  proving  quedions  in  the  rule 
of  three,  but  the  trued  and  mod  improving  to  the  learner  Is, 
to  back  date  the  quedion :  thus>  to  prove  the  lad  example, 
I  date  the  quedion  backwards,  making  that  number  which 
was  the  fourth  number  in  the  quedion  the  fird  number  in 
the  proof,  and  that  which  was  the  third  number  here  I  make 
tlie  fecond,  and  the  fecond  I  make  the  third. 

Proof.  If  45/.  purchafes  120  gallons,  what  wiD  4/.  10/. 
purcfxife }       20  90 


900      9,00)108,00 

12 


There 
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In  the  proof  of  this  example,  1  reduce  the  firfl  number  45/. 
into  (hillings,  becaufi^  the  third  number  4^.  10/.  mufl  b^  re* 
duced  into  (billings,  confiding  of  pounds  and  (hillings ;  and 
then  multiplying  the  fecond  and  third  numbers  t(^ether,  and 
dividing  by  the  firft,  the  anfwer  is  12  gallons,  as  in  the  ex- 
ample ;  it  therefore  proves  the  work  right. 

Example  3.  If  the  income  of  a  perfon  be  3  ferthings  a 
minute,  how  much  is  it  per  annum  ? 

ift  number,        zJ  tmmber,  ^J  numher. 

Say,  if  i.min.  preduce  3  hirthings,  what  will  365  days6hours 
produce?  ^4 

T466     . 

730 

^766  hours 
60 


525960  mmutes 


4)  1 577b{>o  farthings    ^ 

la)  394470  pence 

a,o)     3287,2 — 6 

^643 
Anfitier  1643/.  12/.  dd^  la 

Here  the  365  days  6  hours  are  reduced  into  mimites  by 
multiplying  firft  by  24  and  then  by  60,  the  produft  is  then 
flnultiplied  by  3,  the  fecond  number^  and  the  laft  produft  is 
the  anfwer  in  farthings,  which  is  brought  into  pounds  ^nd 
(hillings  by  (|ivifion,  and  theiu^^  is  1643/.  i^*  ^•^ 

In  the  foregoing  example  the  firft  number  is  an  unit; 
when  this  is  the  cafe,  the  work  is  performed  by  multif^ica- 
tion,  and  when  the  tliird  number  is  an  unit,  the  work  is 
wrought  by  divifion,  iox  1  neither  moltiplies  nor  divides  ; 
queflbns  of  this  fort,  therefore,  properly  belong  to  reduc* 
tion. 

Example  4.  If  the  tSt&s  of  a  ^bankrupt  amount  to 
a  796/.  loj.  and  his  debts  be  9990/.  12/.  it  Is  requefted  U> 
know  how  much  he  can  pay  in  the  pound? 

WoL.  I.  Z  Say, 
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number;    proceed  in    this   manner  till  the  remainder  be 
brought  to  the  lowefl  denomination » 

Example  2.  If  12  gallons  of  brandy  cofl  4/.  zoj.  what  will 
X20  gallons  cod  at  that  rate  ? 

•  j^mtmher,  zi  number,  ^d  number. 

If  t2  gallons  cofl  4/.  lox,  wliat  will  120  gallons  cod  ? 

20  '  <)0 

90  12)10800 

2,0)    y),o 

lu  this  exttt^ib  (tlie  numbers  being  placed  as  before  di- 
TeAed)i  the  fecond  confiding  of  two  denominations,  viz. 
pounds  and  fhillings,  it  muft  be  redoccd  to  the  lowed 
denomiDation  (fliillings),  and  the  produft  b  90  fiiillings :  the 
^uedioa  will  then  be»  if-  12  gpdkms  coft  90/.  what  will  120 
cod?  I  therefore  multiply  t20thethtnl  number,  by  90  the 
&cond  number,  and  divide  the  prodjod  by  12  the  fird  nutn^ 
ber,  and  the  quotient  900  is  the  fourth  number,  or  anfwrr  to 
the  quedion>  which,  bectufe  the  iecond  number  is  reduced  to 
fhillings,  is  diillings  alfo^  and  is  divided  by  20  to  bring  them 
into  pounds,  and  the  quotient  is  4$  pounds,  die  true  anfwcr^ 
or  price  of  120  gallons  at  that.  rate. 

The  Proof. 

There  are  feveral  methods  of  proving  quedioos  in  the  rule 
of  three,  but  the  trued  and  mod  improving  to  the  learner  Is, 
to  back  date  the  quedion :  thus>  to  prove  the  lad  example, 
I  date  the  quedion  backwards,  making  that  number  which 
was  the  fourth  number  in  the  quedion  the  fird  number  in 
the  proof,  and  that  which  was  the  third  number  here  I  make 
tlie  fecoiu!,  and  the  fecond  I  make  the  third. 

\fl  numher.  7.4  numhtr,  ^d  mumher. 

Proof,  If  45/.  purchafcs  120  gallons,  what  wiD  4/.  10/. 
piircf)Qfe  ?        20  90 


900      9,00)108,00 

12 


There 
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In  the  proof  of  this  example,  I  reduce  the  firll  niimber  45/. 
iDto  (hillings,  becaufe  the  third  number  4^.  10/.  muft  btf  re* 
duced  into  (liillings,  confining  of  pounds  and  fhiilingi ;  and 
then  multiplying  thefecond  and  third  numbers  together,  and 
dividing  by  the  firft,  the  anfwer  is  12  gallons,  as  In  the  ex- 
ample ;  it  therefore  proves  the  work  right. 

Example  3.  If  the  income  o{  a  perfbo  be  3  fartbiofs  a 
minute,  bow  much  is  it  per  annum  } 


ifi  namhet.        zd  mmmter,  y/  tmmltr. 

Say,  \i  2  roin.  pr»d  jce  3  hnbiog^  what  will  36^  ^yi^^jr, 
produce  ?  »^ 


^^yU>  JCUltillKt 


^  ; "  •— ^  2s«=ii»rt^ 


'/i 


/■ 


.  r  -  -     -  .■ ,  ^^ 


=:.  --.- TJBf  fr£  IP  ii. 


91  i&  -be  jiT.s&rf  «. 


17    Cr.x^B^    AT 
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number;  proceed  in  this  manner  till  the  remainder  be 
brought  to  the  lowed  denomination* 

Example  2,  U  iz  gallons  of  brandy  coft  4/.  loi.  what  will 
X20  gallons  coft  at  that  rate  > 

•  jfi-memher.  zi  numhr,  ^d  number. 

If  IX  gallons  cofl  4/.  lox. wliat  will  120  gallons  coft? 

20  <)0 

90  12)10800 

2,0)    y),o 

In  this  exttt^ib  (the  numbers  being  placed  as  before  di* 
TeAed)i  the  fecond  coniifting  of  two  denominatjons,  viz. 
pounds  and  ftiillings»  it  muft  be  redoccd  to  the  loweft 
denominatioD  (fiiillings)^  and  the  produft  is  90  fiiillings :  the 
^ueftioa  will  then  be»  if- 12  gpdkms  coft  90/.  wiuit  will  120 
coft?  I  therefore  multiply  i20thetlttfd  number,  by  90  the 
itcond.numberi  anddiride  tbe  prodjoft  by  12  the  firft  num^ 
ber,  and  the  quotient  900  is  the  fourth  number^  or  anfwrr  to 
the  queftion^  whkhi  bectufe  the  fecond  number  is  reduced  to 

■ 

ftiilUngs,  it  ftiillings  alfo^  and  if  divided  by  20  to  bring  them 
into  pounds,  and  tbe  quotient  is  4$  pounds,  die  true  anfwer^ 
or  price  of  120  gallons  at  that.  rate. 

The  Proof. 

There  are  feveral  methods  of  proving  queftioos  in  the  rule 
of  three,  but  the  trueft  and  moft  improving  to  the  learner  », 
to  back  ftate  the  queftion :  thus>  to  prove  the  laft  example, 
I  ftate  the  queftion  backwards,  making  that  number  which 
was  the  fourth  number  in  the  queftion  the  firft  number  in 
the  proof,  and  that  which  was  the  third  number  here  I  make 
tlie  fecond,  and  the  fecond  I  make  the  third. 

\fi  numbtr*  %d  mamhtr.  ^d  mumher. 

Proof.  U  45/.  purcliafcs  120  gallons,  what  wiD  4/.  lo/. 
puixlxife  ?       20  90 


900      9,00)108,00 

12 


There 
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In  the  proof  of  this  example,  1  reduce  the  firll  number  45/. 
into  Oiillings,  becaufi^  the  third  number  4^.  10/.  mufl  btf  re* 
duced  into  (liillings,  confining  of  pounds  and  fhiilings ;  and 
then  multiplying  the  fecond  and  third  numbers  together,  and 
dividing  by  the  firft,  the  anfwer  is  12  gallons,  as  in  the  ex- 
ample ;  it  therefore  proves  the  work  right. 

Example  3.  If  the  income  of  a  perfon  be  3  ferthings  a 
minute,  how  much  is  it  per  annum  ? 

ift  numher,        zJ  tutmber,  ^J  numbtr. 

Say,  if  i.min.  preduce  3  hnthings,  what  will  365  days 6 hours 
produce?  s,\  . 

1466    . 

730 

^766  hours 
60 


\' 


525960  minutes 


4)  1 57 7«{>o  farthings 
12)394470  pence 
g,o)     3287,2 — 6 

Jlnfivtr  1643/.  12/.  tJ*  12 

Here  the  365  days  6  hours  are  reduced  into  minutes  by 
multiplying  firfl  by  24  and  then  by  60,  the  produ^  is  tbea 
flnuItipHed  by  3,  the  fecond  number,  and  the  laft  produft  is 
the  aiifwer  in  brthings,  which  is  brought  into  pounds  Ind 
fhiilings  by  (|ivifion,  and  xht  anfwer  is  1643/.  t^^-  6^* 

In  the  foregoing  example  the  firft  number  is  an  unit; 
when  this  is  the  cafe,  the  work  is  performed  by  mujtif^ica- 
tion,  and  when  the  third  number  is  an  unit,  the  work  is 
wrought  by  divifion,  (or  1  neither  multiplies  nor  divides  ; 
qucflions  of  this  fort,  therefore,  properly  belong  to  reduc* 
tion. 

Example  4.  If  the  c0e&  of  a  bankrupt  amount  to 
9796/.  loj.  and  his  dtbts  be  9990/.  12/.  it  is  requeued  U> 
know  how  much  he  can  pay  in  the  pound? 

WoL.  L  Z  Say, 
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Sfly,  if^^cpi*  121.  pay  aoi«  in  thepoiuvd,  what  will  2796^  ic^ 

X998i»  5S930 

so 


In  ibdng  this  queHion,  I  199812)  11  ib6oo(s 

fiiy,  if  999a/.  II J.  the  whole  <^QQQ^ 

amount    of    the    bankrupt*$  '^9S¥> 

debts,   win    pay  aoj.    in    the  .     ^-    '   "^  , 

J       .  .  ,      .„      ..  iQ08ia)'4344So(7 

poundi  as  it  certainly  will,  what  ^^         ,  ^08684 

will  2796^1 10/.  the  net  value  of  T^T^ 

the  bankrupt's  property,  pay  ?  4 

-*And  the  tmfwtr  is  51.  71/.  in  143 184. 

the  pound.  " 

In  perlbrming  this  example,  the  firft  and  third  numbers 
are  reduced  into  (hillings,  and  multiplying  the  fecond  and 
third  numbers  together,  and  dividing  by  the  firft,  the  quotient 
is  j,  which  isof  the  fame  denomination  with  the  fecond  num- 
ber,vix.ihiningft;  aad  there  is  a  remainder  of  1x9540  (nil« 
lings,  which  is  reduced  into  pence,  and  then  divided  by  the 
firft  number  as  before,  and  it  quotes  7  pence,  and  there  yet 
remains  35796  pence,  which,  reduced  into  iartbiug^does  not 
contain  the  divi(br  onQe ;  tliefe  pence,  tlierefore,  remain  over 
«nd  above  the5i.  and  *fd.  in  the  pound  which  the  bankrupt 
pays. 

The  foregcung  examples  will  be  found  fuilicient  to  inftruft 
iirlMnar  in  the  iialvre  aad  nnethod  of  working  this  ml*;, 
kftalllllescforegive  a  few  examples  for  praJHoet  leaving  tbo 
operation  to  beperfomied  by  the  learner. 

ixttmjit  5«  If  56^.  of  iudifo  coft  1 1/.  4r.  what  will 
ico8/^  coft  at  that  rate  ? 

Say,  if  $6tfb  coft  as44u  what  wiU  looSitf.  coft  ^-^Jhtfreew 
40321.  or  201JL 12/. 

Example  6.  If  a  debtor  owes  bis  creditors  593/.  isj.  and 
compound*  at  7^.  (W«  In  the  poiradt  what  will  pay  hia  crodi- 
lors  at  Ihaliaic } 


0^  VetdAft  A1tlTHMETld»  1*fO 

Say,  if  20S,  can  be  paid  by  yod.  what  wiH  pay  1 1872/.  ? 
— ^Ij^wpr  aaa/.  12/. 

Example  7,  If  loo/.  gain  6/.  inttteft  in  t^  montb^  &># 
mucK  will  34oil  gain  in  the  fame,  time  at  that  rate  of  imereft  ? 

If  100/.  gain  6/.  what  will  340/.  gain  f'^Aifivet  10/*  8j« 

Exnmpie  8.  A  draper  bought  6  pacte  of  eloth^  each  pack 
containini;  12  pieces,  forwhkhhe  paid  Ko8o/k  being  8i«  ^ 
per  cil  Flemifli :  how  many  yards  were  there  in  each  piece  ? 

If  100^.  purchafes  3  qn,  what  will  259200^.  purchafe  ? — 
jfnfsoer  77^6  frs.  which  divided  by  73,  the  number  of  pieces 
in  the  whole,  it  quotes  108  yrr.  or  27  yards  in  each  piece. 

The  general  ufe  of  this  rule  is,  from  baring  the  fate, 
value,  proportion,  produce^  intereft,  gain  or  lofs  of  one  or 
any  other  number  of  things,  to  find  the  rate,  value,  propor- 
tion,  produce,  intereft^  |aio  orloisof  one  or  any  other  anm- 
ber  of  the  fyaae  things  in  a  direct  proportioo*- 


SB 


SECT.  VflL 

OP  THE  SXNOLS  RULB  OF  THEBR  nHTSMUU 

Tbb  rule  of  three  ioverfe  is  that  which  teaobes  Immt  $ma 
three  given  numbers  to  find  a  fourth*  which  (halMiir  tht 
lame  rate  or  proportion  to  the  feccnd  number  as  the  flrA 
floes  to  the  third ;  or  the  third  number  bears  the  fame  pro« 
portion  to  the  fecond  as  the  firft  does  to  the  fourth* 

RuU.  Multiply  the  firft  and  fecond  numbers  together^  and 
divide  the  produd  by  the  third. 

The  method  of  pbdng  the  numbers  in  this  rule  is  the 
fame  as  that  of  the  rule  of  three  dire6^,  and  therefore  need 
not  be  repeated. 

In  order  to  difcover  whether  a  (^uefiion  belong  to  the  diredl 
#r  inverfe  rule,  it  muft  be  rcmenybered  that  the  fir^  and 

Z  n  thixd 
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third  numbers  are  called  die  extremes;  if»  cberrforei  the 
fourth  number  be  greater  than  the  feceod,  the  lefs  extreme 
muft  be  the  divUbri  but  if  it  be  lefs,  the  greater  extreme 
Biuft  be  the  divUbr. 

And  when  the  firfl  number  is  the  divifor,  the  work  be- 
longs to  the  rule  of  three  dired ;  but  when  the  third  number 
is  the  divifori  it  belongs  to  the  rule  of  three  inverfe ;  ai  in 
the  following  examples. 

Exanfik  I.  If  8  men  perform  any  certain  piece  of  work 
in  6  days,  how  many  men  will  perform  the  fame  work  in  3 
davs  ? 

If  6  days  require  B  men,  what  will  3  days  require  ? 

3)48(16  Aiifiuet  z6  men. 

In  this  example  I  confider,  that  if  to  do  the  work  in  6  ilays 
it  requires  the  labour  of  8  men,  then,  to  ^o  the  fame  work  in 
3  days,  it  will  require  more  men,  confequently  the  fourth 
number  will  be  greater  than  the  fecoiid,  therefore  I  divide  the 
produf^  of  the  firil  and  fecond  numbers  multiplied  together 
by  the  third  number  (the  leaR' extreme),  and  the  quotient  is 
16  (men)  for  the  anfwer. 

The  proof  of  queftions  in  this  rule,  as  well  as  the  fore- 
going rulfy'ii  frel-formed  by  back  dating  the  quedlon;  but 
it  muft  be  obferred,  in  all  queftions  in  the  direcft  rule,  the 
proof  is  wrought  by  the  rule  of  three  dire<^ ;  and  in  quef- 
tk>ns  of  the  inverft  rule  the  proof  is  wrought  by  the  rule  of 
three  inverfe. 

Thus,  to  prove  the  foregoing  example,  I  fay,  if  16  men 
require  3  days  to  perform  the  work,  how  many  days  will  8 
men  require  to  perform  it  > 

If  16  men  require  3  dcys^  what  will  8  men  require? 

8)48^6  '  Jfifiuer  6  dzyi. 

Example  2.  If  aloaf  at  a  certain  price  weighs  4|Ib.  when 
wheat  is  6s,  per  buihel,  what  fliould  it  weigh  when  wheat  is 
4/.  64^.  per  bufhel? 

If 
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If  y%d.  per  buihel  gire  9  half  lbs.  -what  wiU  541^  give  I  * 
9 
54)648(i» 

if. 

108 

io3  -^f'  1^  ^^  ^^^*  01^  ^1^* 

In  this  example,  I  multiply  72  pence,  the  price  of  the 
foufliel  of  wheat,  by  9,  the  number  of-  the  half  poumb  in  the 
loaf,  and  dividing  by  54  penoe,  the  price  of  the  buihel  of 
wheat  at  the  other  price,  the  aofwer  is  12  half  pounds  or 
6  pounds  for  the  weight  of  the  loaf  at  that  price  of  the 
wheat. 

In  London  the  price  of  the  loaf  b  varied,  and  the  weight 
continues  the  fame.  Qiieilions  which  concern  tlie  price  aie 
wrought  by  making  the  price  the  fecood.  number. .   , 

Example  I.  If  a  board  be  8  inches  broad,  how  much  iu 
length  will  make  a  fquare  foot  ? 

If  12  in.  in  breadth  requure  ift.iii.  in  Ungtb,  what  will  8  in» 
in  breadth  require  ?  ij .. 

8)r44(iB  An/liS. 

Example  4.  How  many  yards  of  (balloon  at  3qrs.  widc^it^ 
fufficient  to  line  throughout  the  garments  made  wirh  1000 

t 

yards  of  cloth  at  7qrs.  wide  ?  ,     ' 

If  7qrs^.  wide  require  loooyds.  what  will  3qrs  wide  require? 

■ 7 

3)7000(23331  -<*»/2333|yapiu 

Qu,  5*  If  I  jo/.  be  lent  for  nine  months,  how  long  fliould 
90/.  be  lent  to  gain  the  fkmc  intereft  at  the.  fame  rate?^! 
Anfwer  15  months. 

(^u.  6.  \i  a  colonel  be  befieged  in  a  town  with  2000  men, 
having  proviiions  for  only  2  mouths,  bow  many  muft  he 
difmifs,  that  the  provifion  may  fervc  the  remainder  c  months  ? 
-'^Anfixer  600,  and  retain  400, 

^.  7.  If  a  pcrfon  perform  a  journey .  (travelling  at  ^an 
unifoim  rate)  in  24  days,  by  travelling  12  hours  per  day, 

how 
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how  toag  will  it  take  to  perform  the  £une  jovrney  by  tm- 
veiling  x6  hours  per  day  at  the  fame  rate  ? — An/.  i8  days^ 

Qv.  8.  If  a  carrier  carry  l^  cwt.  7a  miles  fot  5/.  how 
many  miles  will  he  carry  18  cwt.  for  the  (ame  moocy? — 
Anjvier  48  miles. 

This  rale  ferves  to  find  a  fourth  number  to  the  given 
ihree.  In  an  inverted  pioportion.  And  it  particularly  anfwera 
leven  forts  of  queftions:  viz.  i.  Having  the  value  of  two 
different  forts  ^  coiny  it  fhews  how  many  pieces  of  the  erne 
are  equal  in  value  to  a  g^ven  number  of  the  other.  »•  From 
two  different  values  of  one  commodity,  and 'the  value  of  an. 
article  made  from  the  fame  comnuxiity  at  one  value  thereof, 
to  find  the  weight,  meafure^  &c.  of  the  fiiroe  article;  or,  on 
the  contrary,  from  the  values  of  the  commodity  and  the 
veight,  meafure,  &c*.  of  the  article^  to  find  tho  value  thereof 
(the  sd  example  is  of  this  nature).  3.  From  the  breadths 
of  two  eqiul  re£hingular  figures,  and  the  length  of  one  of 
them,  to  find  the  length  of  the  other  |  or,  from  the  two 
lengths  and  one  breadth,  to  find  the  other  breadth  (of  thb 
nature  are  the  third  and  fourth  examples).  4.  From  the 
given  weight,  expenle  of  carriage,  and  number  of  miles  car- 
riage of  any  goods,  to  find  the  number  of  miles  any  other 
weight  could  be  carried  for  the  fame  price:  from  a  given 
weight  and- price,  and  two  diflances,  to  find  the  weight  an* 
fwerable  to  the  other  difhmce  (of  this  nature  is  the  eighth 
qneflion).  5.  From  two  funis  of  money  lent,  and  the  time 
for  which  one  of  them  is  lent,  to  find  the  time  for  which  the 
other  (hould  be  lent  \  or,  from  the  two  different  times,  and 
the  fum  which  is  lent  for  one  of  them,  to  find  the  fum  which 
fliould  be  lent  for  the  piher  time  (of  this  nature  is  the  fifth 
example).  6.  From  the  quantity  of  work  which  a  given 
number  of  men  can  perform  in  a  given  tirpe,  to  find  the 
numlier  of  men  that  can  perform  it  in  .\ny  other  given  time  s 
or,  from  the  number  of  men,  to  find  the  time  any  other 
g|iven  number  would  require  (of  this  nature  is  the  firfl  ex* 
ample).    7.  From  the  quantity  of  provifions,  or  money,  and 

the 
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tke  number  of  men,  or  oilier  amtnaa,  k  .would  ferrt  a 
coiBintiine,  lo  find  tbr  ntimbcr  of  meiiy  or  other  creatures, 
Tt  would  ierveany  other  tane;  or,  from  the  qouitity  of  pro* 
viiioo  and  the  nuoifaer  of  coofniners,  (o  fiod  the  dme  it 
would  ktvc  any  other  oomber  of  confinnert  (of  this  oatiife 
is  the  fiaih  example). 


SECT.  DC. 

OF  THE  DOUBLR  RULE  OF  TBUBE  DIRECT*. 

Ill  this  rule  there  are  five  given  numbers  to  find  a  fixth, 
which  (hall  bear  the^  fame  proportion,  to  the  prodyd  of  the 
fourth  and  fifth  numbersi  as  tht  third  number  bears  to  dM> 
prudud  of  the  firf^  and  fecood. 

QuefHoDS  in  this  rale  are  refoived  cither  by  two  open*- 
tioos  in  the  fingle  nde  of  three  dtreft,  or  the  nJe  tf  Mtm 
compofed  rf  Jive  givtn  numbers* 

£achque(lionin  tbb  role  oonfifls  of  two  puts,  ihtjk^$* 
Jiii§u  and  the  tUmamL 

RmU  I.  Bj  Hot  (j/Urmttmu  Pfaice  that  numfoer  which  it 
of  the  fame  nature  with  the  fixth  number,  or  aofwer,  in 
the  fiscood  fHaot  in  the  firft  opentiou  $  and  the  two  other 
numbers  in  the  fuppofitioo  iu  the  firft  pbce,  the  one  ofver  the 
other;  and  the  two  numbcis  in  the  ciemand  in  the  tiuiA 
pbce,  ooeover  the  other,  in  like  manncras  the  two  in  iho 
iirft  jrface;  oblervinf  that  the  bottom  numbers  in  the  firft 
and  Mfd  phcesbe  of  like  nature^  as  wlU  alio  the  top  onea. 

*  Some  modem  writcn  eompoDOd  the  two  dDoMe  ndes  of  three 
1nio  one ;  I  have,  howevcTa  givtn  them  AfitoMf,  beh^  >»<'(*'  ^*^ 
Umam  t»  the  tiuc  tbeerf  of  ftitncsL  la  lbs  neat  flcakn  is^.  asvcfw 
tUd^^  fbcwn  s»  iflfoQible  sHths^cf  WDfkis«hslhbpsassf«k^ 
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The  work  is  then  performed  by  two  operattoni  in  the  fingle 
rule  of  three  dired ;  the  anfwer  to  the  firft  operation  forming 
the  fecond  number  In  the  fecomi  operation* 
•'  %•  By  one  t^eration.  Multiply  the  two  numbers  which 
fiand  one  orer  the  other  in  the  fuppofition,  together,  for  the 
firft number;  the  two  numbers  in  the  demand  for  the; third 
mimber;  and  the  fecond  number  in  thefirfl  queftion  will  be 
alfo  the  fecond  number  in  the  work.  Then  the  anfwer  is 
found  by  one  operation  in  the  fingle  rule  of  three  dire^,  as 
in  the  following  example : 

Example  i.  If  loo/.  principal  gain  5/.  intereft  in  i  year, 
what  will  140/. gain  in  9  months? 

The  QueJiieH  Jtated. 

If  xoo/.  gain  5/.  What  will  140/. 

in  ii»  months,  gain  in  9  months? 

In  this  example,  the  numbers  100,  5,  and  12,  belong  to 
the  fuppoiition,  and  140  and  9  is  the  demand ;  for  the 
meaning  of  the  work  is,  fuppo/e  looL  pan  $/•  intercft  in  12 
months,  (then  follows  the  demand)  I  demand  xxi)i.nQVf  hoiv 
much  140/.  will  gain  in  9  months  at  the  fame  rate  of  in- 
tereft? 

Thus  the  queftions  are  dated  according  to  iht  foregoing 
diredions :  the  5/.  being  the  intereft  of  the  money  (and  of 
the  fame  nature  with  the  fixth  number  oran/Wer)  mud  be 
theiecond  number;  and  the  two  other  numbers  in  the  fup- 
pofition  100  and  12  are  placed  one  above  the  other^  as  are 
the  two  numbers  140  and  9  in  the  demands  It  matters  not 
which  of  thefetwo  numbers  isuppermoft,  provided  that  the 
numbers  in  each,  which  are  of  the  fiune  nature,  occupy  the 
conefponding  pUces  refpe^ively;  thus,  in  the  fuppofition, 
the  pounds  principal  is  the  uppcrmoft  number,  fo  it  is  in  the 
demand,  and  the  number  of  months  is  undermoil  in  both. 

The  queflion  being  thus  ftated,  the  work  is  wrought  by 
two  operations  of  the  fingle  rule  of  thrpc  dirc6t.  The  three 
uppermoft  numbers  are  the  numbers  for  the  firft  operation, 
and  the  fourth  oufttbcr,  oranfwei  to  tliefe  forms,  the  fecond 
"  —  number 
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ihMibcribrth^fecond  operMiOn;  the  bottom  number  of  the 
IbppDfiHon  forms  the  fifft  number^  aii()  the  bottom  number 
trf  the'  demand  the  third  number ;  then  the  anfwer,  or  fourth 
number  of  tbis  fccond  opfration,  is  the  tnic  anfwer  to  the 
^oeftioh ;  as  in  the  following  example,  ^hich  is  the  fore* 
gKHtig  one  at  largei 

firji  Operation, 
*If  idro/.  gain  5/.  what  will  140/,       , 

!; 
1,00)7,00(7 

'Stcmd  Operati$f§, 
If  ta  months  gain  7/^  what  will  9  months? 

6b 


'^Jf$fit  ^h  S'* 


12)60(5 


The  anfwer  would  have  been  the  fame  if  the  number  of 
tnonths  had  been  the  uppermoil  numbers  inflead  of  the 
pounds  principal;  in  which  cafe  the  firfl  quedion  would  be, 
if  12  months  give  5/.  intereft,  what  will  9  months  give?  and 
thj  anfwer  is  jA  i  jf . ;  then  the  (econd  quedion  would  be, 
if  zoo/,  gain  3/.  15/.  what  will  14c/.  gain  ?  and  the  anfwer 
isasbtface,  5/.  51. 

Bj  one  Operation, 

Tf  looAgaia  5/.  what  will  140/.  gain  ? 

Q  months 


months    12 
1200 

0 

1200 

12,00)6?.  00 

N 

•  ••t.rih»            *      •              * 

fetnains    ^oo 
20 

ifl^oo)6o.O'.^ 

£_     fliiilisgi. 
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In  thb  example,  the  work  u  dated  as  in  the  former ;  the 
two  firft  numbers  in  the  fuppofition  are  multiplied  toge* 
ther,  and  the  two  numbers  in  the  demand  are  alio  multi- 
plied together,  then  tbefe  two  produfts  are  made^  the  one 
the  firfty  and  the  other  the  third  number,  and  the  feoond 
number  in  the  firfl  queftion  is  alfo  the  fecond  number.  This 
rule  is  the  mod  fure  and  practical  method  of  proving  the 
double  rule  of  three  dire^  when  wrought  by  two  fingle 
ones. 

The  forfgoing  example  worked  both  ways  will  be  fuffi-' 
cient  to  inilrud  the  learner.  I  (hall,  therefore,  give  a  fetr 
quedions,  with  their  anfwers,  omitting  the  operation. 

Qtf.  3.  Suppofe  468  men  confume  1 75  quarters  of  wheat 
in  168  days,  I  demand  how  many  quarters  will  ferve  5612 
men  58  days  ? — ^n/.  724  quarters,  and  -^yls^  of  a  quarter, 
or  a  little  more  than  half  a  quarter. 

Qu,  3.  Suppofe  80  acres  of  grafs  be  mowed  by  8  men  in 
14  days,  I  demand  how  many  acres  a8  men  will  mow  in 
12  days  ? — ^it/l  240  acres. 

Q».  4*  Suppofe  the  wages  of  12  men  for  6  days  amount 
to  7/.  4J.  what  are  the  wages  of  25  men  for  40  days  r — An/l 
100/. 

.Qtf.  5.  If  X  50/.  principal  put  out  to  intereft  for  9  months 
be  increafcd,  principal  and  intereft,  to  156/.  15/.  I  demand 
hcSw  much  is  that  per  cent,  per  annum  }'^^Anf.  9/. 


SECT.  X. 

or  THE  DOUBLE   RULS   OF  THREB  INVERSE. 

The  double  rule  of  three  inrerfe  is  when  there  are  five 
given  numbers  to  find  a  fixth,  in  an  inverted  proportion. 

RmU. 
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R^lt.'  Place  the  mimbiers  as  dircAed  iii  tbe  laft  (t*6^for« 
Multiply  the  lower  number  of  the  firil  place  by  the  upper 
one  of  the  third,  aiid  itidke  the  product  the  firft  number; 
next  nniltiply  the  upper  term  of  the  firfl  place  by  the  lowet 
one  of  the  third,  for  the  third  number :  then  if  the  inverfe 
JMroportion  be  found  in  the  three  upper  numbers,  the  anfwer 
is  given  by  one  operation  in  the  rule  of  three  dire^ ;  but  if  ^ 
the  inverfe  proportion  be  found  in  the  lower  numbers,  the 
work  i(  performed  by  the  inverfe  rule  (for  of  every  fum  in 
this  rule  one  queiHon  is  direct  and  the  other  inverfe). 

ExmrnpU  i.  If  loo/.gain  5/.  intereft  in  I3  months,  what 
prindpai  will  gain  $/.  5/.  in  9  months  ? 

5/.  ioo/«  ^^*V* 

months  12  months  9 

The  pounds  intered  being  reduced  to  flilllings,  and  muN 
tiplied  by  the  number  df  monchS|  the  queflion  will  ftand, 
and  operation  be  performed  as  follows : 

1260      V.         109  90Q 

100 

9,00)1260,00 

140/.  for  the  ari/wci\ 

If  the  number  of  months  had  been  made  the  upper  terms, 
the  upper  proportion  would  then  h^ve  been  dire(^,  and 
would  have  been  required  to  have  been  worked  by  the  dire  A 
method.    It  would  in  that  cafe  (land  thus : 


12  lOQ  9    1  . 

^  5  ?* 


Q«. 


■   n 


^  The  rule  laid  down  in  this  feclion  wiU  be  found  quite  general >  and 
fufiicient  for  working  all  qucftions  in  the  double  irule  of  three  both 
dired  and  inverfe ;  and  is  fo  obvious,  ai  to  icqiiirr  no  dembnftraiion. 
Ncvertheleft,  in  oonfeqaence  of  reoeivifig  advico  from  focne  teachers 
(not  the  m«ft  competent)  of  the  mathematics*  rh&t  I  had  not  given  the 
improved  method  of  working  this  rqle,  I  (hall  (late  this  rouch'«pprovtd 
rpl^j  verbatim,  from  a  veil-known  trcatKe,  and  flicw  its  fijlacy. 

Ana*  •*  RuU 


1 88  QP  TULOAK  ARJTBIilBTICU 


■^  !»■    W-    <^ 
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j^.a.  If  48/.  ferve  for  the  maintenance  of  12  aien  8 
days,  how  long  will  288/.  fcrve  for  4  men  ? — Anf*  144  d^y^ 

Q».  3.  If,  when  a  buAiel  of  wheat  cofts  6i«  8</..a  pcnuy 

loaf  weighs  6  ounces,  how  much  will  a  loaf  weigh  that  coQt 

\o\d.  when  the  wheat  is  10/.  the  bufhel? — ^«{/I  42  ounf|es» 

^ .  ■■«  .   ..  V 

'<  AifZr  1.     Let  the  principal  caufe  of  loCi  or  giuii  int^reft  or  do> 

crealc,  a6^ion  or  p^ifTion,  be  put  \t.  the  firft  place. 

«  1.    Let  chat  which  betokeneth  tiine,  diftince»  or  place,  and  the 

likcf  be  in  the  fccond  place  ;  and  the  retnaihing  one  in  the  third, 

3.  Place  the  other  two  lerma  qnder  their  like  in  theioppedticia. 

4.  If  the  blank  foils  under  the  tfaixd  term,  nultijily  the  icft  .an4 
fecond  ternxs  for  a  divifor,  and  thf;  other  three  for  a  divide^gd^.tai^t, 

*'  5-.  If  the  blank  fells  under  the  firft  or  fecond  teraiy  multiply  the 
third  and  fourth  terms  fur  a  divifor,  and  the  other  three  for  the  divi- 
dend ;  and  the  quotient  will  be  the  anfwer.  ' 

*^  Proof.    By  two  finfle  rules  of  three.  '  f 

"  ExAmplt  I.  If  14  horfes  eat  5^  buihdi  of  oats  in  \6  ^faijSy  ho^ 
aiany  bulhels  will  be  fufBcient  for  20  hprfes  ifbr  24  days  ? 

'Bj  tvf  Jin^e  rmlts : 

kt,     bm,      ior.    itu 

1.  As  14  :  56  ::20-:  80 

da.     bu,       da,    .  An. 

2.  As  16  :  80  ::  r^  :  129 

Or,  in  one  Jlafing,  vorhd  thus : 
kor.    da»      6m, 

14  !  16  :  56  $6xgOX24_^^^„ 

20:24; —  14X16 

That  this  rule  is  not  founded  on  mathematical  principles  is  evideat 
from  infpe6lion  ;  for  by  a  different  ftatemcnt  of  the  queftion  (though 
exaaiy  agreeable  to  the  rules)  a  diBfercnt  anfwer  will  arife.  Thus,  how 
eaiily  might  the  learner,  requited  to  work  this  queftion  by  one  ftate- 
meatf  order  the  numbers  as  Ibllows  t 

ior,     b^.     da, 

'455^!  »^  S6x24Xr4_  ^g . 

20 :  —  :  24  16x20         ^ 

According  to  this  Aatement  the  anfwer  will  be  58^  bufhels;  whereas^ 
the  true  anfwer  is  izoltufliels.  The  queftion  is,  nerertbelef^y  ftated 
in  this  iaft  cafe  agreeable  to  the  nies. 


OF.XTOOAB  4R1THM15TI^ 


Iqp^  how  ipany  j^^ncers  will  (;^.^  (fcpf b  5}6.;a^;4Uc|i^  jll 
8  days? — Jm/,  ioo8|:aonecf$^  .      .  ..    ,       ...    :- 

Qu.  5.    Jlf  iQ .  n^c(i.  ii?ow  ,40  ^c;rq; Ja  H.  days,  ;how^  fwi j 
days  will  it  r^^uir?  j  loeu  to  jqpi^w./|^  acffs^'-n^  n>o 

*y«-   ..        '  ;,.,  :     ■•..••;■.;•      J        :••  -  .t 

ThisnilC;ii^>?.pjrQYc4  ^y,t^^  .     j 

The  followiqg.  Jiulca"  ii»  thh  cha^r^.cjl^cp^  vqlg^f^ 

tions  aud.thf  aSff^mi  Qfjqo^^.^f;  WrPMglU  pitlDWP. -bjr. 

fooie  of  the  1^^  9(  ^opprp^,  4^)^vfrp|  in.tha Awr  pWn 

fpokcuof; 


■  I  ^>  • ' 


r     ^       ■  I   •  \    .      .. 

t     1  .  1  -    ■,*  .  ■       ■ 


* 


.  ♦    .      :.  « 
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SECT,    36L 

OF  FBLLOWHIIP* 


Fellows  RIP  is  that  rule  wheroby  merchants  and  othen, 
trading  in  company,  and  employing  a  joint  capital  {lock, 
are  enabled  to  afcertain  each  parti;er*s  particular  lofs  or  gaioi 
according  to  his  (hare  in  the  fan)e  joint  flock. 

This  rule  alfo  ferves  to  divide  a  bankriipt*s  eftate  among 
his  creditors ;  to  pay  legacies,  wh(|n  there  is  a  deficiency  of 
the  tedator's effects :  and,  in  fine,  -to  djvide  the  lofs  or  profit 
of  any  joint  concern  among  the  loftf^  or  proprietors. 

The  rule  of  fellowflnp  is  either  fingle  or  double,  that  is, 
without  regard  to  time,  or  with  time. 

Feilovi/iifi  without  time^  or  iibgle  fellowffiip,  is  when  dif- 
ferent pcrfons  employ  their  refpe^Hvr  flocks  for  the  fame 
dme. 

Ruk, 


d 


190    .  or  VUtOAR   ARITHMBtlC.       . 

AZr.  As  the  whole  ftotk  of  all  the  partners  is  to  the 
whole  gun:  or  lofs^  fo  is  each  inan*s  pafticuhgr  fiock  to  his 
particular  (hare  of  the  gain  or  Ibfs. 

Pfwofl    By  adding  each  perfon's  gain  or  lofi  together. 

Therefbre,  the  whole  ftbck  of  all  the  partners  Is  to  be 
Blade  the  firil  nomber  in  the  rule  of  three,  the  whole  gain 
or  lofs  the  fecond  number,  and  the  particular  fiock  of  any 
one  partner  the  third  ntinnber;  then  thefoiirth  number,  or 
anfwer,  is  that  partner's  lofs  or  g^un,  whole  (lock  was  the 
third  number.  This  operatfon  in  thehiieSf  three  mufl  be 
svpeated  if  there  be  more  than  twcT  partners,  'and  performed 
as  often  as  there  are  partners  concerned,  • 

ExampU  i.    Three  perfom  enter  into  trade  together  :  A 

put  into  the  trade  ioo/.  B  1 70/.  and  C  300/. ;  at  the  making 

up  thdr  accompts,  they  .fiad  they  jMnot^aaed  $50/.  profit ; 

what  is  each  perfon's  (bare  ? 

A'sftock/'.ioo 
B's  (lock  1 70 
C*s  ftock     300 

Whole  flock  £^^ 

ff^olf  Stock.  ff%ie  Gam.  Jti  Stock. 

570/.  .'     550/.  loo/. 

57,0)5500,0(96  ^  91  If s 

J70 

280 
ao 

57,0)560,0(91. 

ILL 

47* 
la 

57,6)564,o(9</. 
5«3 

510 
4-     . 

57,0)104,0(2  /r. 

171 


OP  VULGAR  ARITHMETIC.  19! 

B'i  Stsck. 

570/.  55oi  170/. 

170 


38500 

57.o)935o*«(»64    o    8f  ^f  J 
57 
365 

130 

aa8 

ao 
20 

57,0)  400(01. 
iz 


S7tO}48o,oC8</. 
451 
140 
4 
57,0)96,0(1  far, 
57 

390 
57°^-  550/.  300/, 


57/5)i65«o,o(a«9   9    5 J  ^5 
"4 
510 

540 

5iL 
270 

ao 

fi7,o)540,o(9». 
5'3 

a7o 
la 


390 


57»o)  156,0(5 /rr- 

ill 
4^^ 


7%f 


n 


A's  (hare  96  9  9I  ||S 
B's  niarc  164  o  8J  4lS 
C*5  (hare       ggg     9    ^|  ^*g 

Whole  (lock    ;C«  'J  >o    o    o 

If  there  be  any  remainders,  fuch  remainders  in  the  proof 
mud  be  added  together  (if  they  be  fractions  of  the  fame  dc- 
Fiomination;,  and  divided  by  the  common  divifor  of  each 
qiiedion  (/.  e.  the  total  Hock);  and  the  quotient,  which  is  units 
of  the  fame  denomination,  added  to  the  particular  (hares : 
thus,  in  the  foregoing  example,  I  added  the  three  remainder^ 
330,  390^  and  ^20,  together,  and  dividing  the  total  by  570, 
the  common  divifor,  the  quotient  is  2,  which  are  farthings^ 
as  they  are  fra^ions  of  a  farthing. 

Qw.  2.  Four  perfons  place  their  money  in  the  public 
funds :  A  put  in  360A  B  480/.  C  700/.  and  b  860/.  Wheel 
the  capital  came  to  be  fold  out,  the  principal  and  intereft 
amounted  to  4200/.  what  is  each  man's  fliareof  the  net  pro- 
fit?— Jn/wfTy  A  270/.  B  360/.  C  525/.  D  645/. 

Qu.  3.  A  bankrupt  is  indebted  to  four  creditors  in  the 
following  fums :  to  A  551/.  8x.  to  B  608/.  14/.  to  C  304/.  and 
to  D  208/.  1 2 J.  The  bankrupt's  cftate  is  worth  only  337/.  1 7/. 
how  much  will  each  creditor  receive  ?— ^/^/I  Am/,  js,  s^J. 
B  122/.  i8i.  io|</.  C  61/.  8j.  o}</.  and  D  42/.  2i.  7}^* 

(^u.  4.     A  (Inp  being  lod  value  1 730/. ;  of  which  A  paid 
346/.  B  519/.  C  692/. and  D  173/. towards* building  her;  (he 
Was  infurcd  to  the  amount  of  1360/.  what  wa^  each  pe'rfoaSi^ 
lofs  r-^^;j/b<fr,  A  74/.  B  1 1  lA  C  148/.  D  37/. 

In  the  fecond  example,  the  whole  (lock'firft  placed  in  the 
funds  is  to  be  found  by  adding  each  perfon's  (lock  together^ 
and  that  made  the  firft  number  m  ^he  rule  of  three ;  the 
whole  gain^s  to  be  the  fecortd  number,  the  particular  (lock 
of  any  one  pcrfon  tlie -third  number,  iihd  the  fourth  number 
u  his  ihare,  '"    ' 

a  In 


MM 


AWt^^TKV  19} 


«MM 
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In  the  third  exaoiple,  the  whole  unoant  of  the  baakrupt't 
debt  11  to  be  made  the  firft  number;  the  Talue  of  hb  efieds 
the  fecoud  jiumber;  and  j^qy  creditor's  leai  due  the  third 
number,  and  the  fourth. -SMunber  is  that  creditor's  (hare. 

FtlUnykip  wrM^^.or  double  feUowihipy  is  when  the  dif- 
ferent ftocks  aoejeipplp^^ed -jar  iiiffprent  times. 

Rult.  Multiply  each  man's  particular  0ock  by  the  time 
it  is  employed  for ;  then  iay,  by  the  rule  of  three,  as  lYm 
total  of  ail  thefe  produdsis^to  the  whole  gain  or  lofi,  fo  is 
each  man's  particular  prodtt£fc  to  his  particular  (hare  of  the 
gain  or  lofi. 

Thus  the  rule  of  ihiee  muft  be  repeated  as  often  as 
there  are  products  or  pedbns  concerned,  as  in  the  (inglt 
rule. 

Example  i.  A  putiioo/.  in  ft  certain  trade ;  B  five  months 
after  put  300/. ;  at  the  end  of  one  year  they  find  they  have 
gained  350/. profit^  what  is  each  peribo's  (hare? 

Toul  Whole  A't 

Piodo6b  Gain.  Pxodad. 

/•  /•  I' 

450^  350  MO* 

aoo  ^  .       a40o 


xa  months. 


•      •.■M^.i 


140000 

1400  A's  piodua  10  K'sSJ^rt, 

4S,oo)i4od,oo('s86/!  151. 4/. 
300       ^  .      4f5 


7 


390 


stooBTsprodud/  360 

4500  TbtaY  of  Aie  produdi.         '   3O0 


-aTO 


3P«9? 
20     * 

45,ooJ6d6,do(!3i. 

45j;        -      ' 

MS 


45,oo)i«p^(fi..:. 
ISO 

o 

Vot.  I.  B  b  •  fl*4 


/ 


:»- 


O^  VthM3fA»  AKITltM?Tl€.      , 


■# 


B^Produft^  . 
£.  it.  £. 

21QO     . 

■'     '.  .  .35000    ■ 

45*00)7^*50,00(163/.  <5fc  •/.         '  -t 
'45^ 

CTO    *  '  -     - 

ISO    ■     ■  ■.•-■'     ^ 

135 


•  4< 


1500 

20 


45»oo)300,aDt«f. 
270 .       .. 
3000  * 

\2 

45»oo)  360,00(9/. 
360 


■    •      1 


Tfc  Proof. 

A'sfiiart    /*.i86  zj,    ^ 
B'sfluupc        163    6'    8 

1  • 

The  method  of  proof  in  this,  rule  is  the  fame  ai  in  the- 
fingle  rule;  as  nUiy  be  feen  above. 

Qu.  2.  A,  Bj  and  C  rent  a  pafiure  in  common,  at  40/. 
per  annum ;  A  puts  in  it  j  oxen  for  8  months  in  the  year,  B 
puts  in  7  for^months^  and  C  puts  in  2  for  the  whole  year; 
what  mud  each  perfbn  pay  towards  the  rem  ?  An/wer^  A 
22/.  Z2J.  yld.  }i;  B  14/.  i4i.  8}//-  f|;  C  12/.  I2x.  Ti^.ft* 

Example  3.  A,  B,  and  C  make  a  dock  for  12  months,  A 
put  in  at  firil  728/.  at  the  end  of  a  months  he  put  in  20/. 
more ;  B  put  in  at  firft^tooA  and  at  the  end  of  5  months  be 
took  out  1 50/, ;  C  put  in  at  lirll  40/.  and  at  the  end  of  6 
months  $o/.more^  and  at  the  end  of  10 months  10/. more; 
at  the  year*s  end  they  find  they  liave  gained  500/. ;  wfot  it 
each  perfon*s  profit  ? 

In 


<>Mtf.f»ftHi/yffy^'^^&        '-H5. 


5-.^ 


In  thefe  exaaiples,  and  all  others  of  the  like  nature,  where 
thedifiereot  prts  of  the  (t^|(;'of  jeach  perfon  are  employed 
for  a  di£FereiU  time,  the  different  parts  of  each  perfon 's  flock 
are  to  be  ioivkipUed  by  thdr  oi^'o  feparate^times,  and  thefe 
produ^s  added  together  t^  make  up  the  produd  of  each 
perfon ;  and  then .  cagh  pcribn's  product  added  together  to 
make  the  total  produ6b,   -  - 

Thus,  in  the  laft  example,  I  firft  multiply  the  726/. 

put  in  by  A,  by  2,  the  number  of  months  it  is        £, 
employed  alone,  and  the  produ^  is  —  1456 

Then  A  put  in  20A  Aiore,  which,  added  to  the  728/. 
is  7 48/.  and  which  multiplied  by  10  months,  the 
produS  is  _  _  —  y^So 

And  which  two  added^lMethir  giKjB  A*s  produ4^       89^^ 

B  put  in  aoo/.  for  $  months,  which  produd  is    —       looo 
At  the  eod  of  c  munthi  he  took  out  i  co/.  and  theo 
there  remained  only  50/.  wliich  moltiplied'liy'f 
nrKwths,  theprodu£kis       —  —  — >        3^0 

.  TJ^e*t^o^pf^pd4d|s^3-a<MedtofBthcr  are  lus  tniaoDcTjfo 

Ct3UtihatfM'4o/.  wUcb«>ndnitedal6ne6nioiith,  '• 

■  "that  prodlia  thcfSbre'fi" '  -       -^   ^     '—        —      140* 

At  the  end  of  6  mouths  be  put  in  50/.  more,  which; 
ad<(cd  to  the  former '"'^oAls^ot  which  muhipliied 
by '4  months, ^vek    -      -  .^  .^  ^       j5q 

Thehjl  2  months  he  had  lob/.  inthe  fiock,  wldcb,  '^ 

oiuldpli^d  by  2*monthf,  ^Vdi" '      —            —  '    200' 

.  T^refore.  the  product  of  C  is          —           —  fo» 

^The  total  /inia  of  til  the  prodsds  i  roK6 

.  Tbeo  the. work  is^^vroiigbt  as  before,  (avipg,  as  11086.^ 
(the  fum  of:  the  produdl).  is  V>  ^ooL  (the.  totil  gain),  {o  is 
a936^  (the  produftof  A)  to^^j/.o/.  7M  AVA*  <^  ^^^ 
of  A  of  tbe  profits ;  and  rrpcaX  iht  operatiQa  twice  inore,  to^ 
find  the  fliaics  of  B  aiid  C* 

B  b  3  jfifrrer^ 


^S 


1 


ta6  6t  Tcfti^Ati  AcnMnrtki. 

■£9BBSS5SBS5a 


the  flart  of  A  '  46 J   '<*    ?^  ^^ 
•       B      6b  ii    ^    A*^ 

$00      b      O 


S4vi 


SfeCt.  xtt. 


OP  ALUOATIOlf^  MBCaAt  AND  HtkllNliKt, 

TAit  ftte  of  illijittBiifirtliMfi  In^  to  Mx  HfftMt  l&b- 
ftances  togcAer,  aod  to  difcoverfbe  value  of  any  part  of  fuch 
mixture;  or  to  make  a  mixture  from  knqwu  fubfiance^pf 

any  value,  ...  ■       r 

Allxpation  is  dther  rnedUJ  or  mken^* 

'      1.,.'  * .  .  ", 

jOUgatiou  medial  is  that  which  teacheth  how  to  find  the 
rate  or  price  of  ^ny  mixture  or  compound,  from, having  the 
r^tes  or  prices,  and  the  quantities  of  the  feveral  fubflances 
gjTen.     _  .  .  ^  ..  . 

Xxi^.  Multiply  each  quantity  bv  its  rate  6t  price,  and  add 
tlieprodn^h  together  for  a  dividena ;  add  the  fums  of  the 
feveral  quantities  tocher  for  a  divifor;  and  divide  the 
fuih  of  thef)rodd£U  ffp  th6  ftffn  WT' the  qdxntttiesr,  and  the 
quotient  wiH  Vth6'irafe'6r  jfkict^f  ttie'tdai{)onnd. 

Sxam/ile  u  A  AYodittth  HilMr  ^^huthels  of  iour,  worth 
^/.  per  biiihel,  i^lih  i%  hudfcls  ii^orth  %tl  yi.  per  bufliel ; 
what  is  I  bufliel  of  this  mixture  v^ofth  ? 

Price 


0r  ymmsm  nictMarnb  i^ 


No.  of  bnibels    a#     Ko.  of  bulhelsis  12 

1200    *  4to 


79 


So 


.'* 


In  this  exampk  the  |»rke  of  die  bo(hel  is  reduced  11 
pence(tsicmcfil7ihould).  Tbemfiircr  bthepriocof  the 
^antit^,  wkic)i.iB  it  the  fiunrdeooinHminn  with  (he  AnfiM^ 
which  here  is  bulbels*  •! 

iVij^.  Find  the  valUe  of  the  vfaole  mixttfre  fron  Ae 
TaliM  of  anjr  >iNnt,>iiid  if  k  be  equal  to  ttie  value  -of  Iht 
origiinil  firaplet,  the  work  is.r^|^« 

Thuif  to  prove  the  finegdiag  caample,  I  amldpljr  die 
price  of  onebnihd  of  •tlie  tniKBre  bf  4aiid  8,  •€«  3a,  tbe 
number  of'  ^uihds  in  the  wboli;^  and  the  produfi,  I  findy  la 
7/. ;  then  I  find  the'  value  of  Che  imnd  fimplcsy  by  miilti-t 
plying  the  number  of  bulhela  neach  iyf.  the  mmiber  of  pence 
in  aibufliel(vhich  is  already  dose  intlie  €aainp)t)f  aodtte 
produd  1680  brought  into  pouods^  gives  7^  as  fiaUnrss 


^lieNoniberor  Qoflisla  ,.  7^  P»ice  of  a  Aulh«l  oC  the 

multiplied  by  the  lifisture  muliiplieci  Vy'tbe 

Bence  in  a  Bofbel.  Number  of  finihels. 

11)1680    pence  4    4} 

a^)  14,0  fliillings 


17*6 
8 


^mmm 


£7     o 
IF 


«•. 


t98i  or  'TOUiAft;  ARm»tnric«) 

ggggsBBBBi         I  ■        gggaag— —P gggg 

Q«i-9r    A  grocer  mixed  the  fbllowing  teas  Ibgeiher,  riz. 

I5lbs.at6i.  per  lb.  2olbs'at>r.  \d,  per  lb|  rolU.  at  6j.  8^. 

per  lb.  .and  a4lbs«  at  41.  per  lb.  what  is  one  pound  of  this 

fldMlure  vorlh  }^^Akfio9r  6s^  %\4»  ^* 

Q».  3.    A  vintner  xvMaU^  gallons  of  wine  at  7/.  per 

gallon,  with  9  gallons  at  ^.  td.  per  galloHi  and  14)  gallons 

at  51.  lod,  per  gallon ;  what  is  one  g^lon  of  this  mixture 

worth }  -^Anfwtr  6j.  i  o^L-  j^. 

Qtf.  4.    A  goldfmith  n^ts  10  r|  ounces  of  gold  bullion, 

of  14  carats  *  fine,  with  i\i\  ounces  of  18  carats  fine,  how 

many  carats  fin^  is  this  mixture  ?—-^€n;^Kvr   j6|g^  carats 

JUJCiv      I  •  t,      >  

MUigaikm  «ir«nM/risthe meAod  of  finding  what  quanlity 
qf  limpln,  whofr  i«tcs4>r.. prices,  are  givtot  will  fonn  a 
mixture  of  a  certain  given  rate  or  price*  .-. 
•  R$di0  I.  Write  the  ratet  ior  priced  of  the  bveral  fimples 
vrtdereacb  other.  ft...CoBneft  with  a  cnrrelinc  the  rate  or 
price  of  each  firople  that  is  itji  than  ^  the  lite  or  price  of  the 
mfactqie,  widi  one  prmQr^4>f'  tbefe  xates  or  prices  that  are 
greater  than  that  of.  the  mixtnret  and  each  greater  Tate  whhr 
•ne.ormorethaCare  iefsi  an4  place  the  rale  or  prioeof  the 
mixture. on  the  left  hand  of  the  rates  or  prices.  '  5;  Write 
liie  diffierence  between  the  rate  of  the  mixtureaand  the  rate 
•f  each  fimpleoppofitetlicntfe  with  whidh  fuch -fimple  is 
cooneAed  or  linked. 

Then  thefe  difierences  which  fiand  oppofice  any  rate  is  tlie 
quantity  which  that  rate,  requires  to  form  a  mixture  of  the 
given  rate ;  but  if  there  is  more  than  one  difference  oppofite 
any  fimple^  fbfir  (um  b  t)ie  true  difitreoire* 


*  Gold  fa  generally  miied  with  copper  or  feme  other  b«fe  metal, 
which  iioall«d  the  allay ;  and  the  gold  b  ikid  tobe  fe  many  carats  fine 
as  it  cootalni  pure  sold :  thus,  if  an  article  wetgiii  Z4  quats,  and  con- 
nuns  22  carats  of  gold,  and  2  of  aUay*  it  is  (aid  to  be  as  carats  fine. 
What  a  carat  is  maj  he  feco«  page  135. 

Exmmfit 
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BmunfU:  I.  A  grocer  would  mix  teas  at  4/.  per  lb.  7/. 
per  lb.  9r.  f)erlb.aiid  lo/.  per  lb.  inibch  proportion  that 
ibenijttilicfntYbcworthC/.pcrlb.;  what  qoaodty  of  each 
muft  be  taken  ? 


Prici  9f  the  Ttai,       QmamtUltt  of  each, 

•     »     3     4 


-  '% 


The  Anfwer. 
8Ib.  at  4/.  per  lb. 
lib.  at  ;/•  per  lb. 
alb.  at  9/.  per  lb* 
2lb.  at  tos.  per  Ib« 
141b.  at  6s.  per  lb. 


In  this  example,  I  firft  ftate  the  work  as  before  direfietl, 
placing  the  prices  oi  the  teas  in  a  column  over  each  other, 
with  6,  the  given  price  of  the  mixture,  on  the  left  hand* 

Secondly^  I  conne5^  the  prices  with  each  other  by  curve 
lines ;  4  the  top  figure,  being  le&  thap  the  rate  of  the  mix- 
ture, I  connect  with  7, 9,  and  10,  becaufe  they  art  all  greater 
than  6,  the  rate  of  the  mixture. 

Thirdly,  I  find  the  ^Bferenct  between  6,  the  price  of  the 
mixture,  and  4,  that  of  the  firft  fimple,  which  b  a  ;  I  there- 
fore phce  2  oppofite  the  7,  9,  and  to,  as  the  4  is  linked  to 
all  of  them.  Then  I  find  the  difference  between  the  6  aikd 
the  next  figure  7,  which  is  x,  I  therefore  phjce  t  oppofite  the 
4,  being  the  figure  to  which  the  7  is  linked.  Then  the  dif- 
ference between  the  6  and  9  is  3,  which  I  place  alfeoppofiie 
the  4  (the  9  being  linked  thereto),  and  the  diffeience  betti'eet< 
6  and  xo,  which  is  4,  I  alfo  place  oppofite  the  4  (as  the  10 
is  alfo  linked  to  it).  Thefe  differencesi  fo  placed,  contain 
the  true  proponion  of  each  fore  of  tea  at  the  price-  oppofiie 
to  each,  that  fiiould  be  taken  to  form  ».mi;ct|Hre  at  iHe 
defired  rate. 

But  oppofite  the  4  there  are  three  diffieiencct,  viz.  1,-  f , 
and  4,  which  are  to  be  added  toge;has  as  fifen  in  the  \ti\ 
column.  Thus,  there  mud  be  81b.  of  tea  at  4/rper  lb.  ftlb. 
at  7/.  per  lb.  alb.  at  9/.  per  lb.  and  2\b^  1.01.  per  lb. ;  and 
skis  whole  quantity  of  the  mixture  is  x  41b.  at  6/.  per  lb. 

Thefe 


-Stab  otr  vHMi^iti  JoJiTBmBtvy. 


. .  TbdecpidlivB are  proiEcd in  the^ine  iaSLnaarm^bm^  in 
fliBgaNioo  mediali  ▼«.  by  fiiidiag  the  toisil  vahR  of  «U  tht 
Anplesin  tbcir  fepante  ^tc,  and  the  total  .valot  «f  <lie  ms* 
ture;  and  if  tbefe  two  values  be  equal^  the  wodc4t  xigku 


'  The  Proof  of  \the  foregoing  Exfhfiple. 

8lb.  of  tea,  at  41.  per  lb.  is  i   1%'  o     \;4lb;^«f)tbemix« 

4  tinr  at  6/.  per  lb. 

32     Shilfings  84  {hilEngSy   or 

/  ftib.  at  71.  per  lb.  ia  6  14    o      4/.  4/. 

.  J.        _  • 

14    Sbikiuigs 

.  2lUat  9i.'perlb.  is  o  t8    P     .     , 

18     Shillings 

slb.  at  zoi.  per  lb.  IS  i    .0    o  : 

10  Total    440 

10    ShiUiDgs 

<2«.  2*    A  fanner  mixed  wheat  at  41.  the  bafliel,   with 
rye  at  3ir.'Vhe  buflid,  and  barley  at  t%d.  th^  bufliely  how 
mnch  fmHR.  he  mix  of  each  to  fell  the  whole  mixture  at  22^/. 
the  h^fLf\}^**AnfiDer^  4obu(heisat  i^d,  perbuihel,  4bu(lieU* 
'at  3^  per  bUfliel^  and  4  buOiels  at  4r.  per  bufhel. 

Qir.  3.  Agoldfmith  has  gold  to  melt  of  24  carats  fine« 
ft  I  camtf  fine,  19  cacats  fine,  and  16  carats-fine;  how  much 
of  cath  mud  he  take  to  form  an  article  of  gold  that  (hall 
make  2  7-catatsfine?-^>^)r/^<;fr,  i  of  24,  x  of  ar,  i  of  19, 
sad- 1 3  of  x6  carats  fine.  * 

When  the  whole  mixture  is  limited  to  a  certain  quantity^ 

tft^  finding  the  quantity  of  each  of  the  fimples  as  before, 

'%  (by  the  role  of  ^ree),  as  the  funi  of  the  quantities  b  to 

•Ibr  given  quantity,  fo  is  the  quantity  of  each 'Ample  to  the 

icquired  quaatky  of  each.  - 

%        -'    .  .   •  Example 


^»  tmttAt  AMttnutnt. 


ftot 


m 


rih 


■^ 


MMmpk^  A  ▼fntiid'  h  defiroos  tb  mix  5  forts  of  win^ 
ttgdbart  vit.  at  xii.  perg^lloDi  lOr.  pef  gallon,  9/.  per 
gallon,  7/.  per  gallon,  and  6i.  jper  pdlon^  in  fach  proportion 
•s  tft'jJSakc  46  gallons  of  wine,  worth  8/w  'pet  gaOoD:  how 
iMch^'cSMi  fort  nnift  he taks ? 


.8 


•  a 

-  I 

*  X 

-  3 


ft 


t 

I  J 

IX 


In  this  example,  after  linking  the  prices  together,  as 
^fore  direded,  I  have  the  quantity  of  each  wine  to  form  a 
mixture  of  8/.  per  gallon ;  but  the  whole  quantity  mi  the 
mixtnre  thus  found  is  only  1 1  gjallonS|  wbeteas  it  (houid  be 
40  gallons,  therefore  I  fay, 

GalU       O^ii.        GaU,  GmH.  Pim^ 

As  1 1  H  to  a  ib  is  40  the  quantity  required  to  7  2-rV 


It 

ti 

♦  - 

n 

ft 


a 
t 
1 

5 


40  7  a* 

40  i  SA 

40  3  S* 

40  t8  f^ 

^Tfce  quantity  required  40  o 


XluiJUm  $.  A  grocer  hu  fugar  at  10^.  8^.  td.  and  4/. 
per  lb.  of  which  he  wouki  make  a  miJi^ure  to  confift  of  6oIb. 
alMi  worth  5<^.  per  lb. ;  how  mudi  of  each  fort  muft  he 
mkeh'^^ifajer^  jib.  lit  toi/.  51b.  ae  fl^  51b.  at  6^.  and 
4jlb.  at  4ir.  per  fb. 

Sometimes  It  n  requited  (o  take  t  <9eftaio  qmntity  of  anjf 
one  iimple  to  rntx  with  the  others,  and  which  genevally 
4lters  the  quantities  of  the  other  finrrples.  To  f  nd  what  pro* 
floftion  of  the  olters  h  itqtiHitey  I  (ay  (by  the   rule  xA 

VoIm  I.  C  c  three;, 
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■apip 
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three)f  as  the  Quantity  of  that^mple  wl^fc  par^culap  qu^ui- 
tity  is  given;  is  to  the  given  quaoti^v,-  fo  is  the  found  quantiij 
of  any  other  Iknple  to  the  quantity  required. 

Exarr^le  6.  A  grocer  would  mix  raifins  zx  i  id.  per  -Ibw 
lod,  per  lb.  9^.  per  lb.  and  6^.  per  lb.  with  laolb.  at  7#^ 
per  lb. ;  how  much  of  each  fort  muft  he  take,  that  the  whole 
may  be  worth  8^/.  per  lb«  ?        '     ' 


% 

-  •    2 

-  .    2. 


I 
Z 


3 
3 


5 

6 

Hence  the  feveral  quantities  requifite  are  as  placed  in  the 
^aiOple ;  but  to  find  the  quantities  which  (hould  be  taken 
of  eacti  fort,  t  fay  (by  the  rule  of  three),  as  51b.  (the  quan* 
(!fy  there  fduhdj  is  td  laolb.  (the  quantity  required  to  he 
taken),  fo  is  31b.  (the  quantity  at  tti/.  per  lb.)  to  72lb.  (the 
quantity  that  (hould  be  taken). 


/*.  . 


/«. 


lb. 


Ai  5  is  to  120  fo  is  3  to  the  quanj^ty  required 
5  120         3 


5  :. 

5 


120 
J  20 


2 

6 


Which,  with  the 
"St  7/:  per  lb.  is 


7* 

»44 

120 

4?5 


r    I 


^  ^Queflicfk-jj  A  vj|)tner  nUxts  rwine  at  121.  10/.  and  6t^ 
per  gallon^  with  2O0a^pnt;at  4// per;gallon ;  how  much  ol 
eacli  fort  muO  he  take  to  make  the  mixture  worth  8/.  per 
^\\on}'^jii^/w€rf  29  gallons  at*  124^^  jlo  gallons  at  lox*  and 
|0 gallons  at  6J,    ..    .    .    .-..^  •, . 

„  From  the  fbt^e^oing  .examples,  jt^  is  evident  that  there  are 
Several  ways  of^workieg  thjn^ri^  accprdiog^  to  the  methods 
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oC  fiating  the4|uefiioi\S,  as  may  bo  paitly:  fecn  in  the  foufth 
and  fixth  examples,  which,  though  quite  different  quefliont 
fjposa  each  other,  y^.coafiQ^pf  the  yery  faujie  figures,  and 
iw^y  be  ftated  Jo-  tt|e  fiune  Biaiioer ;  but  are  here  varied  for 
tlie  informatioB  of  tbe  learner,  and  admit  of  fiill  greater 
i^uje^y,  ^  the  learner  may  prove  at  hi»  leifure. 
,  AH  the  caution  that  is  4ipcpflary  in  Unking  the  numbers 
together,  is,  that  of  every  two  numbers  that  are  linked  toge- 
t|)er,  one. mud  be. greater  and  the  other  left  than  the  rate 
JOT  price  of  tlie  mixture.  Therefore,  the  firil  example  in 
thi^ruj^.  hawing  but  one  number  lefs  than  the  rate  of  the 
n^u^ufj&i  .admits  of  ;io  other  method  x>f.itating  than  that 
defcribed. 


'i  J 


•  ■ ' 


SECT.  XIII. 

0»  VUJbOAR   FRACTIONS. 


^ReduSHotif  Subtra6ium9 .  MuliipUcaiumf  Divifian^and 

the  Rulenf  Three. 

A  FRACTION  1$  any  part  or  parts  of  an  integer  or  unit, 
and  (in  vulgar  fraftions)  is  rcprefented  by  two  numbefs 
placed  one  above  the  other,  with  a  Unedrawn  between  them. 

The  number  below  the  line  is  called  the  denominator^  and 
ihews  how  many  parts  the  integer  isSlivided  into ;  the  num- 
ber above  the  line  is'  called  the  mimerator^  and  ihews  hot^ 
many  of  thofe  parts  the  fradioh  reprefents. 
t  Thus  the  fraction  to  reprefent  three  farfhings  b  thus 
written  JIlr^JTrStor  a"^  >'  propcriy  called  three-fourthi  of  a 
pipiiny;*— a  penny  being  the  integer,  or  Hiiit,  of  which  the 
£^ion  is  ^  part. 

Ci  %  Vulgar 
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Vulg^  ftm^ions  ace  ^tber  pitiper  or  improper,  fin^  or 
oompouod* 

A  ^of€r  frafkion  has  its  nomerator  kfd  than  its  Jenotrtt^ 
Mtor :  aS|  |  two  iixths,  ^  three  fourths,  -f  three  ninths ;  aAd 
ahvajs  ftands  for  lefs  than  the  integer  it  is  taken  from. 

An  impr^pef  fra6tion  has  the  numerstor  equal  to  or  gittter 
than  the  denonMnator,  as  4,  f*  ti>  ^^  alwayt  reprefenta 
as  much  or  more  than  the  integer. 

A  Jingle  fra^on  is  only  a  fingie  expreAon  of  any  afBgdcd 
parts  of  an  integer. 

A  nm/mttid  fradion  confifts  o^  more  than  one  fn&ion^ 
and  is  a  fradion  of  a  fradion,  and  they  have  the  pardde  ff 
placed  between  them,  as  ^  of  },  ^  of  ^  &c. ' 

There  arc  alfo  mixed  numbers,  which  are  whole  numbers 
united  with  fmdioiiSy  as  8i,  12^,  te*    - 

The  common  mtafitre  of  two  or  more  numbers,  is  that 
number  which  will  divide  each  of  them  without  a  remainder  ; 
thus  4  is  the  common  meafure  of  la  and  x6» 

A  number  that  can  be  exadfy  mcafured  by  two  or  more 
numbers  is  called  their  ««waM»  mtdiipk\  and  if  it  be  the  leaft 
number  that  can  be  meafured,  it  is  called  their  ilr^  eommoii 
multiple :  thus,  45  and  60  are  the  common  multiples  of  both 
3  and  5,  but  their  kaft  commpn  multiple  is  ij. 

Before  the  learner  can  proceed  to  redudion  of  fradions, 
it  is  neceifary  that  he  be  ablp  to  folve  the  two  foUojvIug 
Problems, 


PROBLEM  I. 

To  Jind  the  greatejl  common  Meafure  oj  iwo  or  more* 

Numbers. 

Rule.  If  there  be  only  two  numbers,  divide  the  greatec 
by  the  Icfs :  and  if  there  be  no  remainder,  the  divifor  is  the 
grcatcft  common  meafure  ;  butj'f  there  be  a  renoainder,  the 
ffivifor  is  to  be  divided  by  fucb  vOfuOader,  and  if  there  ftill 

be 


be  Ji  tcmiiiidffy  ilig  lift  dhriCbr  isftiltD  bedmdDB  b^ 
kft  iniitiiKlcrii&  tfitrt  be  mnmtmkri  dm  ifehft 
tnlor  istbefremft  cteMMM  fliCifiBt* 

B«tf  time  be  awe  thm  twg  —rfwrj  whar 
tbe  grttttft  conaiDMi  ttcafve  of  tm  of  them^  ifae 
flM9rfbi«of  thift  coiMmi  mcafure  id4  Me  of  tbr  otficr  ooni- 
bers  b  to  beloLad  Ib  tbe  &ne  nanwcr;  md4  ftmmit^  in 
Ibb  rntnofr  tbioug^  d  tbe  BiHBbcn  s  tlieB  tbe  lift  OMHDoa 
iDedure  will  be  tbe  comiDati  meifaieof  cxb  of  tbea. 

Mjpmmfk  u   Wbit  it  tbe  s>^Btfeft  comoioo  aerfspe  cif 
§94,  3is6»  and  336? 

«»4)3«*6(5         _  6)336(56 

3i>o  30 

6;6s4(i04  36 

6  36 

^4  ~ 

a4 

Thns6iidieg^«MrcoBnuKiinfiifiuiof  &i4f  jsa^  and 

3«  Whit  i»  tbe  frattft  oaoHDOo  imiiice  of  7^0,  35% 
.4ri  1736  }^Jrfmn  8. 

PROBLEM  n. 

Tnjad  the  Umjt  commom  MMpU  rf  two  of  mor^ 

NkwufCfim 

ttalim  Dhridediemiinbaiby  tnjrmmrixr  that  wiOdiYklr 
twoor  moie  of  tbem  witboot  a  rcmdodcri  and  iet  the  qoo- 
ticDlof  eacfaonniber  aodertbediTideod  towbicbstbelooft; 
bring  dowa  tbe  oodinded  niioiben»  of  thole  which  caoiMC 
be  divided^  nto  tbe  iatne  Ene  irith  the  qootieiit.    Then 

diride 


ao6:  or^wtoABT.^itfTnMVTic^ 

s=BagB3BS3Bgggg5g5  w  "11,  lagsgaB—i 

dnndcthe  fecond  Ime^iiiirhe  fiime  mtrnitr,  b^  MjFnumbeif 
thhtjKiIl*<itvide.cwpcr.ftifiM!olr.tlieiiv.and  bring  doMPin  the: 
quotients  and  undivide4ofl0fnbcrsi,aA' before.  rPrMced  ia 
dtts.rAafi«iBC48loog  a^ilN^re  can  be  fc^mhsmx  tw^nnmbers 
that  CM^b^exa^Iy 'divided  by  one iDvaibar..  :  ;.    :      >< 

Wbentbe  numbersr  im^  fe  far  divififdi^ff:the]ie^m  int. 
tHTQ  mmibers  that  <aft^h^  ^Wdcd  by  one*:  tbe«  fnubiply  •If 
Ihr 2diy«A)fs  and  the  .fiv9(i^f)ts.,GOfH9(n4U|r  i iogcyhar,  and  the 
produflkiajheleaH^ominffljijiiiltiplr.  ..  _  :;  i;i;  i     .   ..rm 

EtuunpUi.. .  Wbfft  if.tbeJead.comoiQa.riHiltiplie'pf  7i  8^.^ 
and  2  ? 


^)7     «   ^     „     4     M     * 

• 

% 

«)7  „  4  »»  a  f»  t 
7  „  a  ^   I  „   i^c 

I« 


.    28 

56 


Here  I  divide  the  numbers  firft  by  2,  as  that  number 
exactly  meafures  the  jr;^4,'  and  2  •  theT)ii8ithnit9  ^^pjaconnder 
their  dividends ;  I  then  divide  the  next  line  by  2,  as  that 
meafures  4  add  2 ;  tiie'^<fcfb{ien't!'l*place'}>eldii^y  hxid  ihe-^  I 
bring  down. 

•  Then,  as  thervare  no  tWo  tifter'Jti'hRJi  adnilt  of  a  comnnbn 
meafure,  I  muhiply  the  divifors  and  qdotreots  rondnuall^ 
together,  and  the  produd  56  is  the  lead  common  multiple 
of  them  alL 

Before  fra6tions  can  be'wrouglit  by  any  of  the  rules  in 
arithmetic,  iti?  neceOarytoj^dupe  ttiem  from  compound  v^ 
umple  ones,  and  to  bring  them  intp  fcveral  other  forms ;  for 
which  purpofe  there  are  eight  ways  of  altering  the  form  of 
fjradlions,  without  cjianging  their  value,  as  fipllow.: 

Ca/c  J.  Tp  redpce^a  mixed  number  to  aii  iniproper  frac-^ 
tion. 

Rvle.  Multiply  the  ihtegfcr  by  the  denominator  of  the 
fraaion,  and  add  thereto  the  niwneiatbr,  and'tljc  |lrdBuVFl 

Will 
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Will  form  a  nutnfntor  to  a  fra6Hon,  w^ofc  dtnoadakor  u 
the  denominator  of  the  former  fra^bn. 

Example  i.  Reduce  io|  ^loos  to  an  improper  fndion. 

lO 

.40 
J 

43  -.  -V  ^^  fradioQS  required. 

2.  Reduce  56IJ  to  an  improper  fra<^Ion. — Arfsier  '4{'. 

Cafe  a.    To  reduce  an  improper  fra^oo  to  a  wboie  or 
mixed  number* 

This  is  the  reverie  of  the  former  cafe. 

Rule.    Diinde  the  numerator  by  the  denominator,  and 
the  quotient  wiil  be  the  whole  numlier,  and  the  remainder 
(if  any)  will  bethe  numcfator  toa  fra(Bion,  whofe  denomi- 
nator is  the  divifor. 
'  Thus,  to  reyerfe  the.  firft  example  b  the  former  cafe^ 

ExampU  I.  Reduce  10}  to  its  equiiralent^  whole,  or  mixed 
fiumt>er« 

4)43(«o 

1.     '  "' 

J^  xo|  the  mixed  number. 


I 


1.  Reduce  the  ifecond  example  ra'flieforrter cafe  «*}^ 
to  its  equivalent,  whole,  ©rmixednomber.— .^/j/fewr  56J^ 

Cafe  3.    To  reduce  a  fradtion  to  its  lowed  terms. 

Rule.  Divide  the  two  terms  of  a  fbaion  by  any  number 
Ibat  will  e«aaiy  iiivide  them  without  a  remainder,  tdd  then 
divide  the  quotients  by  a  number  that  will  exaftly  divide 
them,  and  fo  on  till  there  can  be  found  to  iiumber  that  will 
cxaaiy  divide  the  laft  quotienti ;  then  thefe  iuotiente  will  be 
the  fradion  reduced  to  its  loweft  terms. 

■  ■ 

Or,  idly,  find  the  grcatcft  common  mea{ure  of  the  numcr, 

rator  and  deaomlosuor,  as  taught  in  the  firft  problem  in  this 

feaion,  and  divide. tbcmiher^by  J  th^  the  qyoOnnk-^ill  b^ 

the  fradion  reduced  to  its  Icaft  terms.  '   ••'"•*  "^* 

*■'  »  Examp 


^ 


/ 


£)umU  I.    Reduce  |U  to  its  In(H«;rnw. 
4.HIJ  I  «J  J  ^  the  Jn/wor. 


■    ■•! 

OrtJms^ 

4S8)864(c 
488 

376M88(i 
376 

112)376(3 
3^6 

Therefore 

40)111(1 
80 

1)488(61  J 
48 

8)864(1 

8 

108                      32)40(* 

8 

64 
0 

8)3*14 
51 

0 

Thus,  8  is  the  greateft  comixion  meafure  of  488  and  8S49 
and  thefc,  divided  by  8^  quote  61  and  108  as  bdRare  *• 
•   ft.    Reduce  1^  to  Its  leaft  terms.— i*^«ir|«* 

3.    Reduce  \{\^  to  its  lead  terms. — Anfiutr  IJ-J.  ' 

Ca/e  ^  To  reduce  9  whole  number  to  au  improper 
fi«dtion« 

kule.  Muhiply  the  whole  number  by  the  intended  deno* 
mnator^  and  ihc  piodtift  placed  owr  flie  demaiiuttor  will 
form  the  fradton  nequired* ' 


^  TIMK  »!>•  fievcrdi  brief  methods  of  ledociag  a  fFaOSoo  to  its  leaft 
terms ;  a  few  of  which  I  ihall  ttenUoii.^i.  Anj  iMnbef  chtt  ends 
with  5  or  o b  divifibk  by  5 :  as  25,  5j;»  105, 40,  loo^&c^^a.  A miiii« 
"ber  that  endi  with anetm  number^  or  a  C7phcr»  it divifible by  a :  w 
189  50,  <4,  too,  -ftc— 3  tf  the  two  rifjht-hind  figures  of  a  number  be 
^wfibteby4,  the  whole  is  divifible  by  4:  as  31 2,  4728,  &c, — 4.  If  the 
ilwie  ri|(ht4iMKl  ftgores  be  drnfiUe  by  S^  the  whole  is  divirible  by  8 :  as 
'•lie4»  &0i^5.  If  the<tenn8  of  a  frafiioa  htve  «  cyiiheror  cyphers  oa 
flK  rifht-hamlt  as  nungr  qyphtn  nay  ba  t«t  dff  Amd  Hie  oaeas  frofli 
ahe«rhei. 

CMsmfk 
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Example  1.    Rcdabe  ti  CD  a  finndioB^ 

ifaall  be  7. 

t% 

2 

2.  .Reduce  15;  to  an  kupcppcr  feiQioPp  whafedcnBca* 
nator  fhall  be  it^^Amfotr  *|4^ 

3.  Reduce  1206  to  »  fiaftioo^  .yhofe  dcnoomgator  Ihall 

bcao^^*Vo*^ 

C^  5«    To  find  the  viloe  of  a  fiaAioa  in  the  Jmova 

parrs  of  money,  weigltts,  or  iBediiicita. 

fiuU.  Multiply  the  naroentor  by  the  pnts  of  the  DCiEt 
inferior  denominatioo,  and  divide  the  pcodnd  by  the  deoo- 
mioator.  If  then  any  thing  remain,  mnkiply  it  ms  befbfc 
by  the  parts  of  the  neat  inferior  denomination,  and  cfiride 
by  the  denominator ;  andfoooliUk  bebrmfhtcotfaelovdl 
tleoomin^tion,  and  if  any  thing  then  remnn,  it  moft  he  iSt 
over  the  denominator  £or  a  firaffion  of  the  hnrcft  deoomi- 
nation. 

Examfku  What  is  the  vafaie  of  ^  of  a  poond  flcfSflg  ? 


mohipiy  by  ao  Iha&ngi 

ii)i4o(ia  ihiOiogt 


Vol.  L 


II 

30 
2a 

o  idiiauis 
la  pence 

ii)96(« 
88 

8  remains 

multiplied  by  j^  £mhbgi 

11)32(8  frrriiingt 

2S 

10  of  a  fiutUng 
IX  remains. 

Dd 


u  What 
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z-.Jh   What  i$  the  v>Uue  iif  .^  of*  a  giuoca  }-^Anf.  9/.  4^/. 

3.  What  is  the  value  of  ^^  of  half  a  crown  }'-^Jltif.  ^4 

4.  What  is  the  value  of  -^  of  a  lb.  troy  w«ght  ? — 
Ah/.  30Z.  5pwt.  szlUgr. 

5.  What  is  the  valoe  of  ^2-  of  ah  zctti^-^Jfi/,  %  roods  so 
poles. 

'Cdfi  6.  To  neilucea  cdtnpoond  fradlbn  to  1  fimple  one 
of  the  iame  value.  '     ■       ' 

'  Rutf.  Multiply  afP'fhtf'  ntimeratoh  together  ibra  new 
numerator,  and  all  the  deoominatont  togethdr  for  a  new  dt* 
fldrhlhator ;  and  thkt  will  be  the  fraAion  required.   • 

Example  i.  Reduce  ^  of  |  of  j  tvf  a  pound  fterling  to  a 
iiffiplc  fraftion. 

■    ■  ■•      .7        * 
Thus  ^  is  ite  fimple  frac-  ^        ^ 

tion,  equal   in   value   to  the        "56      10 

compound  one  in  the  example;  1        ^ 

as  the  learner  may  prove  by  den^n-ajf^    $0  numerator 

finding  the  value  of  each  part        '  "  " 
of  the  compound  /ration,  by  ^    ^-^      tt» 

the  foregoing  d^fe,  a^d  the  value  of  this  fimple  fra6tion ; 
>  and  the  two  values  will  be  found  to  be  equal. 

a.  Reduce  J  of  ^  of  -J  to  a  fimple  fra6tion.— -^)!j/"a;^  ^5^%, 
or}. 

3.  Reduce  -Jof  ^  of  -/^  of  |  to  «  fimple  fraftion.— ^ij/I 

I  6  •      ^f.     2  I 

ITt'TS  "*  TIT' 

*^  If  ariy  part  of  the  compound  fraftion  be  a  whole  or  mixed 
number,  it  muft  be  reduced  to  a  fraftion  by  one  of  the 
foregoing  cafes,  before  the  compound  fraftion  can  be  re* 
duced  to  a  fimple  one. 

Ca/e  7.  To  reduce  fraftions  having  different  denominators 
to  fraftions  of  the  fame  value  having  a  eottiniou  denomi- 
nator. 

Rulif,  Multiply  each  numerator  into  all  the  denominators, 
except  its  uwn ;  and  the  produft  is  the  numerator  of  that 

iraftion ; 
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fra^ion;  and  multiply  all  the  denoininaton  continually  to- 
gether, and  the  prodnft  is  the  common  denominator. 

Example  i.  Reduce  f,  f,  and  f  to  fraftions  of  the  fame 
value,  and  having  the  fame  denominators. 


I  9 


4 


*  J  4  J 

'-1  3  Jl         24  the  nun^erator  for  ^* 

^  J[.         ab  the  numerator  for  5. 

_?  ar  tlie  numcntiir  for }.  \     ' 

4a  ccNiunoa  deuopninator. 

.  Therefore  the  new  friAions  equal  to  the  former  ones,  are, 
}i  equal  to  |,  ^|  equal  to  |,  ||  equal  to  ^. 

2.  Reduce  ^  j  of  4,  ^  ^  and  iV  to  a  common  denomi- 
nator.—^ig^.  A%  AV^  WAS  Aft- 

In  this  cafe,  as  well  as  the  former,  if  any  of  the  parts  be 

a  whole  or  mixed  number,  or  a  compound  fradioil,  thty 
mud  be  reduced  to  (imple  fraAions,  as  in  the  laft  example. 

Cq/e  8.  To  reduce  a  frs^lion  of  one  denomination  to  that 
of  another,  without  changing  its  value.  .  *      ' 

This  is  either  afcending  or  defcendiag;  afcending  is^  wheti 
a  fra^ion  of  a  lefs  denomination  it  braught  into  a  fra^ion 
of  a  greater;  and  defcending,  when  a  fraction  is  bnuight 
from  a  greater  to  a  lefs  denomination. 

Rule.  When  a  fra<^l<)n  is  to  be  brought  fnom  «  lefstoa 
greater  denomination,  bring  the  fra^on  from  a  limple  to  a 
compound  one,  by  comparing  it  with  the  intermediate  dcto- 
minations,  which  are  between  the  given  fra^ion  and  the 
denomination  required;  and  then«,by.  tb^^rule  in  Cafe  6, 
bring  the  compound  fra^ion  to  a  fimple  one. 

Example  z.  Bring  ^-  of  a  penny  to  the  fraiftton  of  a  pound. 

A  penny  is  -,^  of  a  (hilling,  and  a  (hilling  is  ^^  of  a  poiiifd, 

cherefbre  ^  of  a  penny  is  f  of  Vr  *>f  A  of  a  poumi,  which, 

reduced  to  a  &wp\e  fradlion,  is  ^J^  of  a  pound,  as  folfou^ : 

1  D  d  s  Numerators. 
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Nnmentors* 

Dencmunatofs. 

'    % 

20 

T 

12 

a 

240 

1 

^ 

2 

1200  Ts*y^  or  yjff  of  a  pound. 

Rule,  When  a  fraction  is  to  be  brought  from  a  greater  to 
a  lefs  denomination^  multiply  the  numerator  of  the  fra^tiou 
by  the  number  of  parts  of  the  next  inferior  denomination, 
and  that  produA  by  the  number  of  parts  of  the  next  deno- 
mination ;  and  fo  On  till  it  be  brought  to  the  denomination 
required ;  and  the  produd  is  the  numerator  of  the  frafHoii 
required. 

Example  a.  Reduce  -^  of  a  pound  (terliog  to  the  fraAion 
of  a  penny. 

Here  I  multiply  tlie  numerator  by^  ao*  as  that  is  z 
the  number  of  (hiliinp  contained  in  a  pound,  and  ^Q 
that  produfEt  by  12,  as  there  are  fo  many  pence  in  4^ 
a  (hilling ;  and  the  produA  gives  a  numerator  to  the  — - 
fra£kion  required.  -  -  -^^ 

Thus,  if  in  this  cafe  the  redu^ion  be  afcen<iing,  the  deuo* 
minator  only  of  the  fradion  need  be  multiplied ;  and,  if 
defcending,  the  numerator  only. 

y    Reduce  1^  of  a  pound  troy  to  the  fraction  of  a  pwt. 

4.  Reduce  4  of  a  day  to  the  fra^ion  of  a  minute.-* 

5.  Reduce  4  of  a  guinea  to  the  hA€tion  of  a  penny.— 

Aidition  of  Vulgar  Fra/^ions. 

Before  vulgar  fra^ions  can  be  added  together,  it  is  necef* 
lary  that  they  be  brought  into  a  proper  form,  for  which, 

Rule.  Reduce  the  compound  fra^ions  to  fimple  ones, 
and  whole  and  miicd  numbers  to  improper  fradionsi  and 

ftodions 


OP  WLQAR  JIMTBlCenC.  SI3 

ftadiofis  of  difiereot  denominationttD  foi£Hoot  of  the  ISuDe 
^eoomtnatioi].  Then  reduce  all  the  fiadioos  to  fradioosof 
the  firnie  commoD  denominator.  Add  all  the  munoaton 
together,  and  pfaice  the  Aim  over  the  comtnon  denominjtor; 
and  this  fn&km  will  be  equal  to  the  film  of  all  the  giveo 
lra£^ioos« 

The  total  thas  founds  If  it  be  an  improper  £rafiioO|  tnaf 
be  reduced  to  a  whole  or  mixed  number. 

ExmmfU  t.    Add  i»  fy  and  ^  ti^gether. 

13  9  7  9        The  gWen  ^ Aions  rtdticed 

^  _i  ^  _7    to  a  eomihon  denominator  are, 

9^         >^  H  63     ^iV^l'wltoltTHcqwaltof, 

54       120       big    "^  *  ^         ^^ 
18  9x 

^34  ff^    iff  ^  #>y^i«r,  or  fum 

^^1      of  the  ^iven  iradions. 


2.    Add  3  ^9  "f)  and  f  of  1^  togedier. 

Then  3  |  is  equal  to  y,  and  f  of  tV  is  equal  to  -^  or  ^^ 

Then  the  given  fraftions  will  be  y ,  j-*  ^^ 

The  fn£^ions  reduced  tox 

'7  3  3  $    common     denominator     are, 

—         S        S        2    •^J  equal  to  V,  ilJ  equal  to 

al        ac  ^        a;    fif }  «q»»al  ^  iV- 

57S 


595         75       »05       »75 


^975      375  ^^^"147?  torthc^^w^r. 

* '  ■  ■  » 

In  this  example,  as  in  the  former,  I  firft  (after  having  re- 
duced the  mixed  number  3  4  and  the  compound  fra^on  \  of 
•^^^  to  fimple  fra6tions)  reduce  all  the  fradioos  to  a  common 
denominator,  by  multiplying  the  numerator  of  each  into  all 

the 
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tbedeDoaiioators  except  its  own,  for  a  ntimentor  to  each 
£ridioiit  and  ail  the  denominators  into  each  other  for  a 
ooounoo  denominator;  as  taught  in  redudion  of  fra£Hons; 
the  nuoieratoni  *of  thefe  newly-difcovered  fii^ions  are  then 
.added  together,  and  their  fum  34$$  placed  over  the  common 
denominator  875  is  the  anfwer  or  fra^ion  equal  to  the  fum 
Dfidl  the  g^ven  fra^ons,.  which,  diirided  bjr  j,  gives  fff,  and 
reduced  to  a  mixed  number  is  34yf. 

The  proof  of  additton  of  fradions  is  wrought  by  finding 
the  value  of  each  of  the  given  fraflions,  and  adding  them 
tx^her,  and  then  finding  the  value  of  |he  whole  fradian 
or  fum  of  the  fradions,  and  if  thefe  two  values  be  equal  the 
work  is  right. 

Qir.  3.  What  is  the  fum  of  tV  ^^  ^  pound  and  ^  of  a 
ihilling  }'^jin/.  -^^  of  a  pound. 

In  this  example  the  fraftion  -f  of  a  fiiiHing  muft  be  re- 
duced to  the  frau^on  of  a  pound  before  the  work  can  be 
wrought,  as  before  dire^ed. 

Q«.  4*    What  isr the  fum  of  },  |,  and  |of  i}—An/zcer 

.  Qm,  $•    What  is  the  fum  of  j-  of  a  week,  }  of  a  day,  and 
{  an  hour  ? — jinf.  %  days  1  ^\  hours. 


SubtfoBUmof  Vulgar  FraHions. 

Rule.  Reduce  the  frafiions  in  the  £uae  manner  as  for 
addition ;  then  the  lefs  numerator  is  to  be  fubtraf^ed  from 
the  greater,  and  the  difitrence  placed  over  the  common 
denominator  will  form  the  fraction  required. 

Example  i.    Subtra6t  j^  from  f. 

7  9  9 

±  A  J  Jl  equal  to  ^. 

a'  «  ^3       ./     i}.equaltof 

From 
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From  45 
Take  a? 

24  II  or  /r  the  Anfoier. 

Froof.  Add  the  lefs  number  and  the  remainder  together, 
as  in  whole  numbers. 

ExampU  a.  Sttbduft  ^frum  f  of.^. 


|ofiis|ior,V 

therefore  1 

\  can  take  ^  from  iV* 

24               9 
a               7 

24 
9 

.^♦V  equal  to  !• 

4S             63 

21O 

^•^V  ^qual  to  ^^:j. 

From  63 
Take  48 

■  - 

•                • 

•  < 

Rcfts I 5 

ih  or 

■ 

7^y  the  Anfmer, 

1 

Qir.  3.  What  is  the  difference  betw^  ^^  and  28  }^Anfi 

27A* 

Qi/.  4.  What,  is  the  difference  between  26f  and  54-^  ?*^ 

Q«r.  5«  What  i$  the  difference  between  14}  and  f  of  19  ? 


Multiplication  of  Fulgar  FraSions.  . 

i^if/r.  Reduce  whole  and  mixed  numbers,  ■compouiiC 
fratftions,  and  fra^ions  of  different  denominations^  to  fimple 
frsi^tiorci  of  the  fame  denomination ;  then-  multiply  all  the 
uumerators  together  for  a  new  numerator,  fnd.allthedMo« 
minators  together  for  a  new  denominator,  and  fuch  4padtio% 
will  be  the  true  prodn^  required.  ; 

Example  i«   Multiply  i  by  f. 

3  4  ■■:■/. 

J  2 

1 5  numeiator.       a8  denominaror.        ||'Mi;^ctfr« 

'    '^mph 
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I  _,       M        _     I ^      ■  ^  iij  ■  g  "-  -'^ 


Example  2.     What  is  the  product  of  if-  multiplied  by  ^^ 


by  s,  and  J  of  f? 

/ 

»9 

7 
6. 

9S 

4a 

.        3 

9 

285 

378- 

4 

2t 

j¥-H»^-^f^ 


Trr 


1146  37tf 

In  this  example  2|  is  to  be  rcdirced  to  III  equivalent  frae* 

.  lion  *^,  and  J  of  -J  muft  be  reduced  to  its  fimplc  fra6HoD» 

A  or  -frt  then  the  qucftion  will  be,  what  is  the  produA  of 

V»  i>  i  and  ^V  muhiplied  together  ? 

Qu.  3.     Wh«  is  the  prbduft  of  }  of  ^^  by  j^  of  {  ?-*. 

(^u.  4,    What  is  the  produft  of  24  by  4?—-^  t*  ^^ 

Qir.  5.     What  is  the  p^odiia  of  -J-  of  7  by  { ?— ^/f/I  T  J. 
*^.  6.     What  is  ilic  pi-oduA  of  36  by  ^\  }—Ai/.  ^*  of 

£9i?r- 
ThAs  it  may  be  feen,  that  multiplication  of  vulgar  frac- 

.  &ns  is  performed  m  the  fame  manner  as  rtdiidog  a  cora^ 

^OTod  ii»ftion  GO  4  fimple  one  ^\ 

.    Divifmi  of  Vulgar  I^raBions. 

ttidc.  Prepare  all  thefrai^ions  for  dSvifion  in  the  ikme 
^ttneras  for  acMition,  fubtra6tion,  and  multiplieation  ;  snd 
invert  the  tvvo  terms  of  the  divifor^  placing  the  denomina- 
tor nt  the  top  and  the  numerator  at  the  bottom;  then  pro* 
«eed  esa^fy  the  fame  as  in  multiplication,  viz.  multiply  the 

*  If  any  munbcr  be  multiplied  by  a  fradioD,  the  produ^  will  be 
h£s  thao  the  multiplicand^  and  in  proportion  aa'  tbe  multiplier  m  Icls 
tfjia  m  tpiiu 

a  numerator 
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—— ■— — >— ^^^— — ^— ^— — ^— — ^ 

— — — ^—  1^————  ■  I  am 

muneneor  of  the  divi^eml  and  that  figure  Chat  Is  uppentioH 
ill  the  divifor  together  for  a  numerator  to  the^quotient:  and 
xnuhiply  the  denominator  of  the  dividend  and  the  lower 
figure  of  the  divifor  for  the  denohiinator  of  the  quotient. 

Pro^,  Multiply  the  quotient  by  the  divifori  as  in  whole 
numbers. 

ExampU  r.    Divide  i  by  y— J)}(  V  ^^  *i  Anfrntr. 

2.  Divide  J  of  7  by  |  of  ^. 

In  this  example,  f  of  7  is  equal  to  y,  and  |  of -^  is  equal 
to  f  1  or  X ;  therefore  I  fay,  divide  y  by  i^—Anf.  V  or  28. 

3.  Divide  -h  by  3- — ^f-  ifs- 

4.  Divide  10  by  {. — Anf.  *^  or  5|» 

5.  Divide  7i  by  i  of  ^\.^An/.  *|s  or  61^  »• 

The  RuUofThre§  HreB  in  Fuigmr  FraBUm. 

Rule.  Prepare  the  firaAioos  as  for  the  four  foregoing  rules ; 
and  then  having  placed  the  three  numbers  in  their  proper 
order  according  to  their  propordon,  invert  the  firft  term  or 
fraftion,  tranfpofing  the  numerator  and  denominator,  as  in  the 
foregoing  rule;  then  multiply  aU  the  diree  num<nitors  toge« 
ther  for  a  numerator,  and  all  tlie  denominators  together  for  a 
denominator,  and  this  firadionwtil  be  the  anfwer  required. 

/*r#^.    The  fame  as  in  ^ole  numbers. 

Example  i.  If  ^  of  an  ell  Englilh  coft  f  of  a  poond,  what 
will  I  of  an  ell  Flemifli  coft  ? 

In  this  example  I  fay,  M  \  of  ^ot  ^  yard  (which  is  an 
ell  Englilb)  coft  4  of  a  pound,  what  will  |  of  |  of  a  yard 
(which  is  an  ell  Flemifti)  coft  ? 

I  then  reduce  the  compound  fraction  ^  of  ^  to  a  fimple 
one,  and  it  is  f  |  or  ^  and  alfo  the  fradion  f  of  |  is  ^^  of 
a  yard,  which  is  of  the  fame  deoomination  with  the  firft 


*  If  a^  whole  number  be  divided  by  a  proper  fira^ion,  the  quotient 
will  be  greateMhaa  tbe  dividend ;  but  if  tn/  fraSion  be  divided  by 
a  whole  number,  the  quotient  will  be  left  than  the  dividend. 

Vol.  I.  £  e  number. 
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number^  viz.  a  fra£Uon  of  a  yard ;  and  inverting  the  firft  term 
the  quedion  will  iland  thus, 

^  coft  I,  ^— The««/tctfr  -^^  or  is,  i  ifr/. 

Then  multiplying  the  three  uppermoft  figures  of  the  frac- 
tions together  for  a  numerator,  and  the  three  undermoft 
figures  for  a  denominator,  the  an/wer  is  tVA  ^^  ^  pound, 
which,  reduced  to  its  real  value,  is  is.  i  id,  -f  of  a  penny. 

Here  it  muft  be  obfcrved,  that  the  firft  and  third  fra^iions 
muft  be  reduced  to  the  fame  denomination  as  in  whole  num- 
bers, ts  feen  in  the  foregoing  example,  where  they  are  both 
fractions  of  a  yard  ;  aiui  the  fourth  fra^ion  is  of  the  fame 
denominauon  with  the  fecond. 

Q«.  2.  If  ^  of  a  gallon  of  brandy  coft  j  of  a  pound,  what 
will  i2f  coft  at  that  rate  ^-^Anf,  V^,  or  7/.  os.  %\d,  ^ 

Q«.  3.  If  -iV  of  a  bale  of  linen  coft  14/^  14/.  what  will  ;{ 
bajes  coft  at  that  rate  } -^An/wer  122/.  lOr. 

ilu:  4.  If  i2^lb.  of  fugar  coft  i  y,  gj»  what  is  the  priCc  of 
4SJlb.  ? — Aftjwer  3/.'  os.  9|</.  ^\^^,     '  * 


Rule  of  Three  inverfe  in  Vulgar  FraSiions, 

Rule,    Prepare  all  the  fra<5tions  as  for  the  foregoing  rule, 
.  then  confider  (as  taught  in  the  rule  of  three  in  whole  num* 
bers)  whether  the  queftion  belongs  to  the  inverfe  or  direft 
rule,  and  if  at  belong  to  the  rule  of  three  inverfe,  the  third 
fraftion  is  to  be  inverted,  by  tranfpofing  the  numerator  and 
defiominator ;  and  the  work  ,is  wrought  exactly  in  the  fame 
manner  as  in  the  direct  rule,  by  multiplying  the  three  upper- 
moft terms  of  the  fractions  together  for  a  numerator,  and  the 
. undcrmoft  terms  of  the  three  fraclions  for  a  denominator; 
and  the  fracflion  thus  formed  will  be  the  anfwcr. 
Procf,     As  before  in  whole  numbers. 
Example  i.     If  A  lent  B  |  of  1000/.  for  ^  of  a  year,  how 
much  muft  B  lend  A  for -.^^  of  a  year  in  return  ? 

Afrcr 
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After  difpofing  of  the  fradlions  as  before  diredled,  I  con- 
(ider  that  -f^-  of  a  year  being  a  longer  time  than  ^  it  will  not 
require  fo  much  principal  lent,  therefore  the  greater  of  the 
iirftand  third  numbers  mud.  be, the  divifor  (as  in  whole 
numbers) ;  the  third  fraction  therefore  mud  be  inverted,  and 
the  que0ion  will  fland  thus : 

.  If  -f  of  a  year.  7  of  1000/.  y^  of  a  year  ? 

j^Jioer  ^m^f  or  ij8if|,  equal  to  15.8/.  14/.  745^. 

Queflions  both  in  this  rule  and  the  former  are  proved  by 
back'ftating  the  quedion,  as  in  whole  numbers;  thus  the 
foregoing  example  may  be  proved  by  faying,  if  -^  of  'coo/. 
priacipal  require  -f^  of  a  year,  what  will  j.  of  loco/.  require  ? 
and  the  an/wer  is  ff|,  or^f  of  a  year. 

J^.  3«    How  much  fhalioon  will  it  require  at  J  of  a  yard 
wide  to  line  the  garments  made  with  icf  yards  of  cloth  at 
'  x}  yard  wide l^-^tif.  ^',  or  V»  «9»»i  to  24^  yards. 

^ju  3.    If  12  men  can  mow  94^  acres  in  lof  days,  how 
:many  days  will  6  men  require  to  do  the  fame? — Anfwr 
21}  days. 

^3*  4*  If  A  boafdbe  |  of  a  foot  in  breadth,,  how  many 
inches  in  length  will  make  a  fquare  foot  }^-^Anf,  1 6  inches. 
t  .  From  what  bas  been  delivered  in  this  ie^^ion  concerning 
vulgar  fractions,  it  is  plain  that  every  other  rule  in  arith- 
metic may  be  Wrought  by  vulgar  fradtions  as  well  as  by 
.  whole  uutnbers,  as  the  operation  in  both  cafes  depends  upon 
the  fame  principle;  thus,  in  the  rule  of  ihree  direct  in  vulvar 
fractions,  inverting  the  firfl  fraAion,  and  muhiplving  it  by 
the  fecond  and  third,  is  the  fame  as  multiplying  the  il-cond 
and  third  fractions  together,  and  dividing  by  the  fird  :  and  in 
theinverie  rule,  inverting  the  third  fra^ion  and  mnltipiying 
itby-jhe  firfland  fecond,  is  equal  to 'dividing  the  proiliicl  of 
the  ^^  and  fecond  fradtions  by  the  tbirdj  as  the  learner  may 
prove  at  bis  leifure. 


E  e  a  SECT. 
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SECT.    XIV. 


OF   nUCTICE. 


PxACTicB  is  the  moft  expeditious  rule  tn  int!  mettc,  and 
is  of  fcnenl  ufe  unoug  men  of  butinefs,  at  it  readily  dif- 
coven  tlie  value  df  any  number  of  integen  ftom  h>Ting  the 
value  of  one. 

By  this  rule  are  anfwered  all  qneftiont  in  the  rule  of  thrte 
iireCt  (hat  hare  an  umt  for  dicir  fiift  number. 

Ru/t.  DiWde  the  given  number  of  integen  by  one  or  more 
aliquot  pans  of  a  penny,  {hilling,  orpound,  or  any  twoor 
three  of  them  ;  and  the  qnobetit  wilt  be  the  anfwer,  and  of 
the  lame  dcBooiination  of  which  the  dinfbr  ii »  part. 

An  aliquot  pan  of  a  number  is  fuch  a  part,  that  being 
taken  aay  number  nf  times,  will  exaAly  meafure  that  outaber 
withouta  remainder :  thus  s  is  an  aliquot  part  of  6,  for  it 
is  contained  rxaAIy  3  times  in  A ;  and  p.  ii  an  aliquot  part 
of  a  pound,  for  it  is  contained  exa£lly  four  times  in  a  pound ; 
but  ;i.  3^  is  not  an  aliquot  part,  for  it  it  not  caaAly  eon- 
tained  any  number  of  times  in  a  pound  mbont  feaWBg  a 
ivmtindn. 

Before  the  learner  can  perform  this  rule,  he  mull  perfeOly 
underltand^  the  following  tables  of  aliquot  putt,  and  retain. 
them  io  his  memory. 

The  aliquot  Part*. 


II 

ihalf     1    , 

|fcu.th/''f=p«""y- 


rjhaif 

4  third 

i  fourth 
I  fiath 


;i 
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0/ m  Omirtd  Wkigk.         iOf  m^jmter^  mCfot. 
ftqrs.or  56Ib.'\       fl  half         {  i4lb.-\       r|;  iutlf 


Thefe  tables  ire  lb  phin  as  to  need  no  explanation ;  tbcir 
ufe  is  to  difcoYcr  by  what  nutnber  to  divide  any  given  num- 
ber of  integers* 

Cafe  X.  When  the  price  \$  fefs  than  a  penny,  divide  the 
^ven  number  by  the  aliquot  parts  of  a  penny  eqiial  to  the 
^ven  price,  and  the  quotient  gives  the  anfwer  in  pence^ 
which  reduce  into  (hillingi  and  pounds  hf  diviflsn;  except 
the  i^vcn  price  be  5  firthiogs  tben  it  k  brought  intp  (bil- 
lings, and  anfwcred  at  once  by  dividing  by  1 6, 

Example  u  What  is  tfac  amouot  ef  io47tti«  of  ioW  iroo, 
at  a  haUjpenny  per  pound  ?. . 

Here  I  divide  the  given  number  8047  by  t,        a)8o47 
as  %  £urthinpis  the.half  of  a  penny,  and  the      12)4023  i 
quotient  4023  is  the  price  of  the  iron  in  pence,    2,0)  33,^  3 
and  I  remains,  which  is  i  halfjpenny,  for  the  16  15 

remainder  is  alwayf  of  the  ftme  iNBfie  with  ' 

the  di  vifor ;  I  then  reduce  the  pebce  into  ibiUiags  by  dividtqg 
by  IS,  and  the  quotient  is  33$  ihillings,  and  3  remains, 
which  is  pence  i  and  then  reducing  the  ihiilings  into  pounds, 
the  anfwer  is  16/.  x$/«  i\d. 

Example  %.  What  is  the  value  of  5763  yards  of  trimming, 
at  3  ftrthiogs  per  yard  ? 

in  thb  example  1  divide  the  given  number  a^o) 

by  i6,asbefore^ireaed,«3  fcrthingiistlie    16)5763(3^0 
fixtceuth  part  of  a  fliilling,  and  the  quotient         —    *^ 
is  360  (hitlings,  which  reduced  into  pounds  is  ^ 

18/.  oj.  2ii^.  for  the  3  that  remains  in  the  firft  ^ 

divifion  b  3  fixteeaths  of  a  (hillinfe  or  3  tiroc5  =^ 

3  fartbingi,  equal  to  a}^. 

9u.  %.    What  comes  44$,  at  \d.  }'^Arf.  91. 5V* 

^  4*  ^  What  isibe  valueof  3370^  at  fdL  }'^J>tf^  ff*  $& 

Cajk 
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*  Cii/e  d'.  When  tiie'pfice  is  an  aliquot  part t>f  a  (hillingy 
divide  .the given  number  by  fuch  aliquot  part,  and  the  quo- 
tient's-the  ^nfWdr  in  fhiliinn.  which  mutl  be  reduced  into 
poundW'        ■      ^  J       "^      . 

.Example  5.    What  is  the  value  of  8791b.  of  cheefe,  at  4^. 
per  lb.  ? 


»»  ■        I   ■  '    ^1  # 


I   ■,/ 


Here  the  given  number  of  pounds  is'      })97() 

divided  by  3,  as  4^.  is. -I*  ^of  a  flijUiq^».  ^^0)^9,3  fliUlings 
and  it.  quotes  293  (hillings,  .which  arc  14 

brought  into  pounds;  and' the  Jnfio^  •         13 

is  14/-  '34ft       .  ,  •■     r».     < 

■ 

j^.  6»  '  What  is  the  rJlob  ef  ft97lb.  of  tattpw  at  ^J.  per 
lb.  ? — Here  the  given  number,  muft  be  divided  by  4,  as  3^ 
.is  {'of  a  ftHlltogv  andtiie  jfjs^fivr  is  3/.  14#.  3^1 

Example  7.  What  is  the  value  of  jcwt.  of  fugar,  at  64L 
ferlh}^Jn/:Si.Bs.    :  9)3^6 

.1  g,o)7bJ 

.- ■■•  .i'     .  '  ■  -8-     .      '    . 

-•  ■-■...     r^, 

"Txample  8.    Wbfl^bthe  vl^ueof  ai7Slb.  of  aiunii  at  x|^ 
per  lb.  ?*^-rf^  J3A  la/.  ^A  8)2178 

J ':  .    ;  ..  a|0)>7,aa 

,      ..    12. 

Example  9.  What  is  the  value  of  4861b.  at  2^.  per  lb.  ? — 
A»f.4.  li.       '     *  '  ■  •  •  ^  6)486 


1 

•a,o)  «,f 

Cafe  3.  When  thepraceof  the  iot^er  is  pehce  and  fiir- 
things,  and  not  an  aliquot  p^  .'of  a  flnlling,  find  wliat  aliquot 
put  of  a  fhilling  is  the  neareft  to  the  given  priq^  and  Ms^ 
than  it,  and  divide  the'  given  uumber  by  that  aliquot  part ; 
and'ftr  the  remainder  of  the  price  confider  what  part  it  is  of 
^'^^  the 
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■■■■■■  ' 

the  gWcn  price,  and  divide  the  quotient  by  it;  and-if  there 
be  ftill  a  remainder  of  the  given  price,  confider  what  aliquot 
-part  this  is  of  the  .lafl,  and  divide  the  faift  qnotient-  thereby ; 
then  add  all  the  quotients  together  for  ihe  aofwer.  '• 

ExampU  lo.  What  is  the  vahie  of  5|cwt.  of-buttef,  dt 
^\d.  per  lb.  ? 

■ 

6//.  is  i  of  a  fliilling  g)6i6  equal  to  ^icwc 

2i/.  is  I  of  td.  therefore  divide  by  i  )3o8  (equal  to  4^/. 

\U  is  \  of  2d.  therefore  divide  by  4);(02remains2,or7of  6/. 

25  remains  2,  or  !>  of  2</. 

2,0} 43,5  equal  to  id. 

21 

Anjhvcriil.  i^s,6d.  i|; 

In  this  example/  I  divide  the  given  number  firfi  by  2,  as 
6d,  is  the  neareft  aliquot  part  to  the  price,  and  the  quotient 
is  308/.  which  is  the  price  at  6d,  per  lb. :  I  then  divide  that 
quotient  b}^  3,  for  the  other  zd.  in  the  price,  and  it  quotes 
I02X.  which  is  the  price  of  the  article  at  2d,  per  lb.  and  2 
remains ;  and  for  the  halfpenny  I  divide  the  laH  quotient  by 
4,  as  one  hal^nny  is  the  fourth  part  of  2d.  and  the  quotient 
is  25/.  which  is  the  price  of  the  butter  at  a  halfpenny  per  lb. : 
the  three  quotients  added  together  give  the  aiifwer. 

Example  1 1.     What  is  the  value  of  137  yards  of  cloth,  at 
io\d.  per  yard  ? 

For  the  6d.  I  divide  by  2)137 

For  the  3//.  I  divide  by  2)  68  remains  i,  or  6</. 
For  the  i^r/,  I  divide  by  2)  34  3. 

17  i| 

a»o)i'*0 


Anfiutr    £%  19  loj^ 


^.  12.  What  is  the  value  of  jiclb,  of  foap,  at  ;-|^.  per 
lb.? — Anf.  i6l.  5x. 

^.  1 3,  What  is  the  value  of  860  yards  of  linen,  at  t  i^d, 
per  yard  >'^Anf.  41/.  4/,  2d. 

Ca/e 
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Cs/k  4«  Wheii  the  price  is  uj  number  of  iUUings  under 
•o.        • 

flrft.  If  it  be  an  even  number  of  Aillings,  multiply  the 
given  number  by  half  jthe  prkct  and  dooUe  the  firft  figure 
on  the  right  hand,  which  will  be  ifailtingai  and  aU  the  other 
figures  are  pounds. 

Secondly.  If  the  price  be  an  odd  number  of  (liillings, 
multiply  the  quantity  by  half  the  next  lefs  number,  which 
will  be  an  even  number,  then  for  the  odd  fhilting  stdd  ^  of 
the  given  number  to  the  bf(  produd,'and  the  fum  of  thcfe 
two  qiianthies  will  be  the  anfwer. 

'  Qs.  14.  What  is  the  value  of  476  yards  of  cloth,  at  41.  per 
yard  ? 

Here  I  multiply  the  given  ^ 

number  476  by  2,  half  the  price,  ^ 

faying,  a  tinnps  6  is  I4,  which  TTT 

doubkrd  is  24;  I  fet  down  the  4  =^5 

ihiliings,  and  carry  the  x  pound  Aitfmtr  9^/.  41. 

to  be  added  to  the  next  proc-ud,  faying,  %  times  7  is  14,  and 
I  I  carried  is  i ;,  $  and  carry  i ;  then  2  times  4  is  S,  and  1  is 
9  ;  then  T  cut  off  the  firfl  figure  4  for  fhitlings,  and  the  reft 
are  pounds. 

Example  1 5.  What  is  the  value  of  462  yards  of  clothe  at 
7/.  per  yard  ? 

In  thb  example,  7  being  an  2,0)46^2 

odd  number,  I  take  3  for  the  3 

multipUer  (being  the  half  of  6  ^  »38,i» 

the  next  even  number),  and     ^  -       -.-- 

...        ....  Jnnver  £iti   14 

multiply  as  m  the  former  ex-  , 

ample,  doubling  the  firft  number  for  (hillings,  and  the  pro- 
duct is  138/.  12/.  which  is  the  price  of  the  cloth  at  6/.  per 
yard ;  then  for  the  other-fiiilling  I  take  a  twentieth  part  of 
the  given  number,  and  the  quotient  is  23/.  2/.  which  Is  the 
price  of  the  cloth  at  u.  per  yard,  and  which^  added  to  the 
former  price  at  6/.  gives  r6i/.  14/,  the  aniwer. 

2  Example 
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Eautmples  for  Pra&ice» 

2:,o)4S  t  yarils  at  t  31.  per  yd.        2,0)334.  dh  at  1 7/.  per  e!1. 

ap  la       -  aj9  4 

.  gi  n         ■  j6  ■  4 

...  ■       •  >       *•-       - 

*»y9>79  y^f^s  ^  ■  i^.Py.y*  .   ^»o)a&89ya|rd>at  yy. pcry^. 

27                j8  259a           ,    ^              ' 

13              .  m  14.4               o            ' 

/. 4 1                  17  Anjvxr.  £^^75^                o  Anjwtr, 

i^/.  16.  What  is  the  valof  jof  5514  yards,  at  x/.  per  yard  } 

Qtf.  17.  What  is  the  value  of  2468  y«rda»  tt  $/.  per  yard? 
— Auf.ti'^L  ... 

JVtf/^.  When  the  price  is  $/.  as  io  the  .hft  queftion,  the 
given  fiumber  may  be  divided  by  4,  jia  $  is  |  of  a  popnd, 
and  the  quotient  is  the  anfwer  10  poufids, 

i^nd  when  tbeprHscis  ju.  it. 13  done  At  iCght,  by  doubling 
the  firfl  figure  on  the  right  haiid  lor  OuHingSy  and  the  other 
figures  are  pounds. 

Example  iS.  Whiit  i^tiie  value  of  826^1Ipti«  of  cydor 
«t  a/,  per  gallon?  8q/.  I2j.  Anfrotr. 

By  this  method  of  working  by  ax  a  variety  of  examples 
may  be  wrought  very  expeditiously,  by  dividing  the  given 
price  into  parts  of  2^.  each,  and  finding  the  value  of  the 
overplus,  if  any. 

Exumpie  19.  What  is  the  value  of  444  gallons  of  Holland^> 
at  5i.  ^  per  gaHoo  f 

444  l^'^^ons 


For  %s,  per  gallon  I  take 

44;. 

8x. 

For  the  other  ax.  per  gallon 

44 

8 

For  the  is,  half  theax.  line 

aa 

4 

For  the  6^/.  half  the  ix.  line 

II 

2 

For  the  3</.  half  the  6r/.  line 

!> 

If 

And  then  add  them  .tngctberjor  the  Anf. 

127 

r3 

Vot.  I.  F  f  In 
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In  this  manner  examples  in  this  rule  may  be  wrought, 

* 

though  the  price  coufiil  of  any  number  of  ihilliogs  and  peocei 
and  which  would  fuperfede  the  neceffity  of  fome  of  the  fol- 
lowing rules.  I  fhall  neverthelefs  infert  them,  that  the  work 
appear  not  deficient. 

Cafe  5.  When  the  price  b  (hillings  and  pence,  which  make 
an  aliquot  part  of  a  pound,  divide  the  pven  quantity  by  foch 
aliquot  part. 

Example  ao.  What  is  the  value  of  2796  dollars^  at  ^u  4^. 
per  dollar?  6)2706 

An/wer    4fitlm 

Here  I  divide  the  ^ven  number  by  6,  as  3/.  41/.  is  the 
iixth  part  of  a  pound. 

Q«.  21.  What  b  the  value  of  3575  yards,  at  is*  %eL  per 
yard  t^^Auf,  297/.  xSj;  4JI 

Qtf.  22.  What  is  the  value  of  2478  gallons  of  fpirits,  at 
6/.  8</.  per  gallon  }^^diif*  826A 

Qar.  23.  What  it  the  value  of  2793  yards  of  linen,  at 
1/.  6//.  per  yard  ?— ^^.  349/.  %s,  bd. 

Cafe  6.  When  the  price  coniiib  of  (hillings  and  pence, 
or  (hillings,  pence,  and  farthings,  which  do  not  make  an 
aliquot  pait  of  a  pound,  divide  the  given  number  by  the 
greateft  aliquot  part  of  a  pound  that  the  price  contains  ;  and 
for  the  remainder  of  the  price,  if  any,  con/ider  what  aliquot 
part  it  is  of  the  former  aliquot  part,  and  divide  the  quodem 
thereby ;  aud  if  there  (till  be  a  remainder  of  the  price,  coH- 
iider  what  aliquot  part  it  is  of  the  lad  aliquot  part,  and 
divide  the  laft  quotient  thereby :  and  proceed  in  this  manner 
as  long  as  there  is  any  remainder  of  the  price :  then  the  fum 
of  all  the  quotients  will  be  the  anfwer. 

Example  24.     What  is  the  value  of  3  726  yards  of  cloth,  at 

7 J.  4^./.  per  yard  ?  3)37^ 

10)1242 

16)  124    4    o 

7  !<;     3 
An/xer  £.iynj^_J> 

In 
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In  this  example,  I  divide. the  ffnu  nuoiber  b}-  3.  for 
6j.  8^/.  as  that  is  the  third  port  of  sr  pouod;  the  guocient  I 
apio' divide  by  10,  for  the  8^  imiiiniiig,  as  8^  xi  the  tenth 
pa^  oif  6/.  &/. ;  and  this  quodcot  I  J^ain  divide  bj  16,  for 
thejialfpeon jj  as  thai  is  the  fixleeiith  part  of  &/.  •'  theo  the 
three  quotients  added  together  give  the  anfwcr. 

Or  the  price  may  be  divided  into  the  aliquot  parts  of  a 
pouodi  and.  then  the  given  niimber  muft  be  divided  by  each 
of  them ;  thus,  in  tfaefbreginog  example,  the  given  number 
of  yard^  m«iy  .-be  divided  by  j  for  4/.  the  fifth  pars  of  a  pounds 
and  6  ^r  the  other  3/.  4^.  the  flxth  part  of  a  pound,  and  for 
the  halfpenny  the  -given  number  may  be  divided  by  24,  the 
aUq«<^  part^  of  a  ihiilin^  and  this  bftquotoit  is  (hillings; 
and  the  three  quotients  added  together  is  die  anfwer. 

Qfi,  25#  What  is  the  value  of  784  gallons,  at  6/.  91/.  per 
igallon  }~-^Amf.  264/.  i%s^ 

Qtf.  26.  What  is  the  vahie  of  1464  gallons,  at  12/.  id. 
per  galloB  ^'^Jmf,  qkiL  u. 

Cafe  7.  When  the  price  is  pounds,  {hilOngs,  pence,  and 
fanhings,  multiply  the  gjlven  number  by  the  number  of 
pounds,  and  the  produA  is  pounds ;  then  for  the  remainder 
of  the  price,  work-according  to  fome  of  the  former  rules,  as 
the  cafe  may  itquire;  and  thefo  fums  added  together  will 
give  the  anfwer. 

Example  27.  What  is  the  value  of  416  cwL  of  fugar,  at 
2I,  9/.  lid.  per  cwt.  ? 

4i6ra;/. 

2 


For  the  %l  take     832 

0 

0 

For  8/. 

—       x66 

8 

0 

For  IS. 

—        ao 

16 

0 

for  3^4 

3 

■4 

0 

Yotid. 

—           I 

6 

0 

Alston  jf.xo25 

14 

0 

F  f  2  For 


i 


far  the  ft/.  1  ttfuhiply  tUt^^A  hifrnfifcr  by  2,  and  the 
produd.8^2  h  pounds;  th^  fbiitHtfB/.  I  thaltiply  the^tveo 
number  by  4^  fotSnjt  tlie  d6i/bl(*  <rf  thii'uriif  6gat^  zpUtfot 
(hillin{;s,  as  direded  inch«  fddtlfr  ckft;  fbf  thf  is.  1  take  (he 
eighth  part  of  tbeSj.  iihe$  for  the  3^.  ItaketM'fotiftK  pirt 
of  the  li.  line;  and  for  the  ilts/k4'ibtt6tirth  pkrt  6f  the 
id.  ftn« :  and  the  fum  of  thefe  if  tb6  a(if#^. 

Qk.  28.  What  is  the  vahie  6f  xS$4  pteCMf  of  fiAM,  at 
4/.  1 5 J.  io|^.  pctjAtxtf-^At/.^yji  7^.[^^y  "     * 

C^  9.  When  th^  numbM'  of  iflti^gefi'  Wh&fe' vila6  ts 
required  is  a  whole  tiombet  With  frtAiMs'flrtHfcsled,'  And  i\\e 
value  of  the  vnftoh  huiMbCT  byfenf^e'of  thefo^gdtig  rutcs, 
to  which  add  the  i^aUie  Of  the  ptm'ieptOMM  bflkit  ino- 
tions.         '■  •   '■'  ^'     ■■' 

ExMi/tlt  39^  '  What  is  tte VKlOe'  of '  3  78CWL'  B^lbi  of  feap, 

at  lA  19/.  4i/.percwt.?  "^ 

•  .  ■ »       ■ 

2  78Jrrof.' 

For  i/.  take    278    o    o  ' 
Fbr  i6j.       '.  ar24  '  ft    0 
For  ^  44i'      -46    6    8 
For|cwt.  :  :    -019    8 
For  |cwt.     ,      o    9  10 

^/^^  /548    4^ 

In  this  example,  after  finding  the  value  of  the  ^yS  twt.  n 
the  given  prite,  I  find  that  641b.  is  i  of  an  cWt.  t  therefore 
take  i  of  the  given  price,  viz.  191.  8^,  for  J  the  cwt,  and  for 
the  other  {  cwt.  I  take  i  of  the  price,  91. 10^. 

Qu.  30.  What  is  the  value  of  568!  pieces  of  cloth,  at 
2/.  los,  td.  per  piece? — Anf.  1435/,  9'*  3^« 

Cj/^  9.  When  the  qnant ity  whofe  value  is  fought  is  of 
fereral  denominations,  firft,  find  the  value  of  the  greateft 
denomination;  and  Ibr  the  other  denominations,  take  an 
equivalent  part  hr  (lartft  of  thp  given  price ;  and  add  the 
fevcral  fums  together  for  the  anfWer. 

Examfdt  3 1.  What  it  the  value  of  locwt.  2qrs.  2  ilb.  of 
tobacco,  at  4^  ijj.  W.  t)er  cwt.  ? 

4  For 


11*1* 


I 

4jk,S:   6  percwt. 

IQ  CWt.  ' 

For  locwr.  take  4^.  15.  q 

For  2qr8.  *    *    9 

For  r4lb.  o  101*.  H 

For  7lb.  __5LISLJS 

The  CWt.  being  tbe  greated  denomiuation,  is  found  firft, 
by  multiplying  the  price  of  §fi(^iw^.-by  lo,  M^d  for  tbe  value 
of  the  2qrs.  I  take  half  the  price  of  an  cw^  then  for  tbe  2xlb, 
Ifirft'find  the  value  of  141b.  by  taking  hldf  the  price  of  a 
qr.  or  a  fourth  part  of  aqrs.  and  half  this  i>rice  for  the  otfa^ 
71b. ;  thefe  fums  added  together  give  th^  anfwer. 

Qu.  33.     What  is  the  value  of  ASfids,  3  {^rs.  of  fuperfine 
doth,  ^t  BWi per  yard  ?-v-^«r/!  43/.  6/.. 54^ 


.  '  •  .    ■  ■■  * 


I.  » 
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:  OP  J^jA^TW*.    . 


.    ■     .T    -  . 


•       •  •  . 


BktttK  h  tli«  rule  ^WKch  inftraas  traders  to  exchange 
cue  commodity  for  another,  fo  that  neither  pfamr  may  fuibhi 
any  loft.'        '  - 

If «ilp.  Fhid  the  vahie  of  ihatfcoiiitrpoditywhticr  quantity  Is 
>givcTi,  by  th*  rule  of  three  or  pnAice;  then  by  thii  rule  of 
tbre^y  prance,  or  divifion,  find  Wh'at  quatititjr  of  the  other 
commodkyfbould  be  given  fti-exdiixige. 

Examjdeu  How  ihaffy  ]^aliDnr  of  brtndy^  «t.  6>.  per 
gallon,  rmift be  g!i«n  fa  barter fc^  )fc#t  iqri'i^ttj^l'of  ftjptr, 
at  2/.  lo/.per  CWt.  ? 

€Wf. 
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I      ■  ,  ■  1   '  =; 

7    a  14 

£.14.    o    o 
3  TO    a-  • 
150 
063 

19    I    3 

30 
381 

7»)457S(^  P**»- 

■  4-}*'    >■"  ••    ■ 


■Jill-    •• 


A 


7*)3'a(4HP>nls. 

988  .tf^y/^t;^  63  galkHUS  41-^1113. 

In  this  exampk^J  firft  find  the  value  of  the  given  quandty 
of  fugar  by  the  rale  of  pradicei  which  I  reduce  into  pence, 
and  it  produces  457$  pence ;  thefd  pence  are  then  divided  by 
72,  the  pence  in  i  gallon  of  brandy,  and  it  quotes  63  gallons 
and  4|  of  a  pint  for  the  infwer.  - 

Thus  it  appears  that  quelKons  that  concern  only  one  price 
ci  each  fort,  of  two  diffeitet  kinds  of  goods,  may  be 
wrought  by  practice  and  diviOon  only,  as  the  foregoing; 
but  thofe^of.a  more.CQinplexmture  nuift  be  refplved  by 
the  rule  of  three.   '        .   -. 

Q«.  2.  A  grocer  has  X20lb.  of  tea,  which  coil  him  6r. 
per  lb.  but  he  intends  to  barter  it  at  the  rate  of  8j.  per  lb. 
with  a  diffiUer,  for  Hollands  that  coft  him  4j.  per  ^lon.  At 
what  pdee,  ipuft  the  diflillp:  rate  his  Hollands^,  that  he  may 
have  as  much  profit  as  the  grocer;  and  ho^  many  gallons 
m)ift  be  give  fyx  jthc  i»oib.  pf  tOL^'^Aisftvef^  he  muft  rate 
his  JHolIands^at  5/1L  4^  pq;.  fdloo,  and  pre  180  gallons  for 
'the  tea.      ' 

•  ■ 

la 
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In  refolvingtlns  qaefiMO,  Mt  fiod 
be  rated  at,  by  tbr  rule  of  tfaree^  ^ju^  ^  ^'- 
ivhat  will  4/.  requice? — AJwer  ^  4/,    Tbca  bf 
(as  in  the  firft  example)  find  ifae  rtkat  ci  dtt  %tK  ttts,  "ptc 
lb.  which,  dirided  by  the  price  ci  1  gfiZioo  ci 
before,  quotes  the  anfwer. 

Qff.  3.    A  idotncr  barten  1 962^^001  of  viae  fer 
of  fugar  worth  6J.  per  !».  how  Boch 
chat  rate  }^-^Amf,  4/.  per  pDoo. 

Qv.  4.  A buten  ^loySimA  at  gja,  a:  4/.  6il  per 
with  fi  for  61b.  of  tea  at  ^  per  lb.  %ad  for  (xspi  ae  f^  : 
lb. ;  how  roach  fopr  will  A  ivodve?— .il^srr 

Qir.  g.  A  Tintiier  borten  608  plloas  of  handy  jc  2x«» 
pergaJlon,  for  i^pn  ac  5/.  lOf.  pcrorcaod  la^L  fAcla 
cafh :  how  much  liffv  ihooU  die  vshbtt  rcoeivr  f^^A^ 
S5cwt  2qf5. 24lb. 


SECT.    XVI. 


OF  LOSS   A9D  CAfV. 


Loss  and  gain  is  that  rale  wUdftdJiicorenrLe  b£i  «rpii^ 
from  bnying  and  ieliiog  foods;  and  \a&rm£ti  V* 
to  fix  their  prire»  in  order  to  g^  or  iofir  aoy  ceru^  ^ 

RmU.    By  the  mle  of  tfaice  Sft£L    TbOBg^  q. 
this  rule  may  often  be  anfwered  by  pra^icc^  f^a^ 

Example  i.    Ai  bow  mocb  per  lb#  mu6  a  poet:  St\l  sea 

which  coft  him  4/.   loJ.  per  lb.  £»tifo  f%a$  1;  ^  cer.?. 

profi:  ? 

A 
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I 


Af  tooL  is  to  la;/.  {oK.4t»  %od.  to 
iOi6  c8 

i,oo>  73,66(73  pence 

7?     • 
66 


2 

64.        -^  6/.  1  J//,  /o**  or  41  per  lb. 

When  the  gain  or  k)6  b  rtquired  at  any  rate  per  ceuc 
where  the  intereft  fa»a:$  or  a  cypher  on  the  right  hand,  as 
is  moft  commonly  the  cafe, .  the  aiifM^r  may  be  readily  fouud, 
by  addifigto  orfvbtrai^ngfipm  the  giveo.  piice  fuch  a  part 
as  the  intered  is  of'  the  principal ;  thus,  if  it  be»required  to 
gain  or  lofe  5  per  cent,  (as  $  is  the  twentieth  part  of  an  hun- 
dred) the  anfwer  is  found  by  adding  to  or  fubtrsding  from 
the  given  price  one  twentieth  part ;  and  if  the  gain  or  lols 
be  10  per  cent,  thea  k-k.ta<J(Wi.rh  fflft  ^  aud  if  15  percent, 
it  is  ^ ;  and  20  per  cent,  is  \ ;  and  25  per  cent,  is  j,  &c. 

j^.  2.  A  grocer  bought  8Jcwt.  of  fugar,  which  coft 
31/.  14J.  8^.;  but,  it  being. damaged,  he  is  willing  to  Ibfe 
12/.  10/.  per  cent,  in  the  lale  of  it ;  at  how  much  per  lb. 
muft  he  fell  it  ? — Anfvier  jd,  per  lb. 

Jn  this  example  I  fubtia(^  the  bfs  per  cent,  from  the 
principal,  and  the  remainder  is  the  fecond  number  in  the 
rule  of  three,  the  principal  the  firft  number,  the  whole  price 
of  the  fugift-  the  third  number ;  and  the  fourth  number  will 
be  the  whole  price  at  the  reduced  rane,  which  divided  by  the 
number  of  pounds,  gives  7^.  the  price  of  ilb. 

Qn.  3.  A  wholefale  h€tQT  la  Ireland  made  linen^  which 
coft  him  I2|</.  per  yard,  tbe  expenfe  of  fending  it  to  London 
T|t/.  per  yard,  it  was  fold  inlatrndon  at  u.  9^.  per  yard,  And 
the  retaO  trader  was  atlowed  &6  per  cent,  profit,  what  profit 
had  the  wholelale  fa£lor  ? — Jnf,  24  per  cent. 

In 
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In  rdbhriog  this  queftion,  I  fiiy,  «s  u.  %d.  tht  expcnfe  of 
inaldngaQd  eaqxMting  tiie  liaeo,  it  to  is,  ^,  the  retail  prioe^ 
£>  i>  zoo^  to  i^ok ;  thus  there  is  50  per  cent,  profit,  whicbi 
after  dednding  26  per  ceat.  the  retail  trader's  profit,  letvet 
d4  per  oenL  for  the  fador. 

Qtf.  4.  A  merchant  bought  xoo  galioos  of  brMidXt  At  6t. 
per  gallon,  of  which  quantity  40  gallons  were  lo(^ ;  at  what 
price  per  gallon  muft  be  fell,  thfc  rtaMinder,  that  he  may 
gain  zo  per  cent,  profit  upon  the  money  it  coft  him  ?*«»w4|^ 
21X,  per  gallon. 


SECT.    XVII. 

OP  saUATION  OP  PATMENTS* 

Equation  of  pajrments  is  that  mle  whereby  is  difcorered 
the  time  to  pay  at  one  payment  feTeral  fums  due  at  different 
thnes,  i^  that  neither  party  may  fuibin  any  loft; 

Ruie.  Multiply  each  debt  by  the  time  at  which  it  is  due^ 
and  add  all  the  products  together ;  divide  the  fum  of  the  pro* 
duds  by  the  fiim  of  all  the  debts,  and  the  quotient  will  be 
the  anfwer,  or  the  equated  time  to  |)ay  the  whole. 

Example  1.  A  is  indebted  to  B  in  the  fum  of  aooi.  to  be 
paJd  as  follows :  60/.  in  4  nx>ntbs,  40/.  in  6  months,  and  loo/. 
in  10 months;  what  is  the  equated  time  to  pay  the  whole? 

Debts*  Months.  Produ£b. 

60/.  in  4  1140 

40  6  240  ^ 

100  10  >eoo 

200  2,00)  I  4, CO 

AnfiucT  i\  months.  7 

80 

Vol.  I.  Gg  "■  **• 
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j^.  a.  A  owes  B  tooo/.  of  which  4  is  to  be  paid  in  6 
months,  ^  in  8  months,  and  the  remainder  in  10  months; 
what  is  the  equated  time  to  pay  the  whole? — jh/werj^ 
months. 

In  this  example,  j^of  1000/.  multiplied  by  6  months  pro- 
duces i|  an  I  ^multiplied  by  8,  produces  3},  and  ^^  (the 
remainder  of  the  1000/.)  multiplied  by  10,  produces  »|f; 
and  thcfe  three  produ^  added  together  gives  7.;^  months 
far  the  anfwer. 

And,  no/Cy  when  the  funis  or  times  of  payment  are  gives 
in  fractions,  the  fum  of  the  produ^s  is  not  to  be  divided  by 
the  fum  of  the  debts,  as  it  is  in  whole  numbers. 

^y  3*  Atradefman  ewes  his  creditor  1447.;  44/.  he  pays 
in  ready  money ;  60/.  is  to  be  paid  at  the  expiration  of  6 
months,  and  the  remaining  40/.  at  the  expiration  of  8 
months;  but  the  tradefman  defiriiig  to  have  nitre  time  for 
the  payment  of  the  laft  40/.  pays  his  creditor  the  60/..  due  6 
months  after,  in  ready  mopey;  how  long  may  he  defer 
paying  this  laft  40/.  to  make  him  amends  for  this  prompt 
payment  ? — An/.  1 7  months. 

In  this  example,  the  44/.  to  be  paid  in  ready  money  is 
neglected  ;  but  for  the6o/.  paid  6  montiis  before  due,'!  find 
liy  the  rule  of  three  what  intereft  it  would  gain  at  any  rate 
per  cent,  in  that  time,  and  then  how  long  -the  40/.  may  be 
lent  for  that  iotereft  at  the  fame  rate,  which  I  find  is  9 
months,  and  which  added  to  8  months,  its  time  of  payment, 
gives  1 7  months  for  the  anfwer  ^. 


♦  This  rule,  thoug:h  greatly  ufcd  by  men  of  buflnels,  is  not  imthte- 
matically  eza6l.  The  reafon  of  the  rule  {^iven  by  many  writers,  is,  that 
for  the  debtor  paying  a  fum  before  the  time  U  is  due,  an  equal  '<im 
fhould  be  forboru,  for  as  long  a  time  after  it  is  diie  ;  but  this  is  a  p:i!lake, 
for  by  the  debtor  paying  money  bsfarc  it  is  due,  he  hat  dc  difcount 
only ;  but  keeping  the  money  after  it  is  due,  he  gains  the  intereft, 
which  is  greater  than  the  difcount. 

SECT. 


OP  VCLGAm  A&ITBMITiC.  ^i 


SECT.  XVIIL 

OF  THE  RULE  OP  PALSE,   SISCLE  ASD  DOCa:LZ 

(gensrallt  called  posmcsr^. 


Th IS  rule  tcacbcth  to  zuiwcr  fnd!  zvt^ca  » 
refolved  by  any  d\rc£t  rok  ia  vi 
be  performed  by  filieor  fieipiol 

ToGtion  is  either  iin^  or  doMe, 

Single  pofitaoQ  is  when  the  qucftos  csa  be  €»:«>«  ^ 
one  fjalie  pofition  or  let  of  fdgatd  aoiDben,  aad  oik  cfe* 
ration  in  the  rule  of  three  dired. 

Rjtie.  Take  tny  nooiber,  and  proceed  es^Ij  2e  2vrie 
as  if  it  were  the  true  nunober  throagjii  aJ  ibe  pcoporaocs 
mentioned  in  tbequeftion. 

Tlirn  lay  (by  the  rule  of  tfam)  m  tbe  Mak  of  'jm  iilie 
operation  as  to  any  of  its  paits^  ib  ii  the  uve  refibc  ia  c-je 
qutfticn  to  the  conrefpondiog  p^rt  rcqoindL 
.  Ejiomfle  X.  A  fbn  a/king  his  fitber  bis  igt,  dae  fa2h«r 
aiifweredy  I  am  double  tbe  w^  of  yccr  eideft  bratxr  Jcfbt^ 
and  he  is  three  times  tbe  9ge  of  your  yoanfrft  brocber  Herjy, 
and  the  (ijm  of  all  our  ag^  is  oojrcars ;  what  is  each  perto&*i 
age? 


Ffl^  Sup/iofi/tcn, 

n^  T'u:k. 

Siippofc  Henry's  age  is        6 
Then  John's  age  will  be      i9 
And  the  father's  m^           16 

J'ibn  1 
Tbe  farhicr » 

The  furo  of  the  ages  co 

>:</ 

Here  I  fuppofe  Hcnr)'*s  age  to  be  6,  at  which  fujcc:';-.'-..-* 
John's  age  mud  be  18,  the  father's  36,  and  the  furr«  of  ^v::''^ 
three  is  60,  whereas  it  ibould  be  80 ;  tbeo  I  (ay,  a*  U^  r.^ 
Cum  of  the  feUe  fuppodtion,  i:»to  80  tbe 

Gg  a  *^^Hfcte^ 
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fois  ()  tlif  fuppofed  age  of  Henry  to  8  his  true  age;  there- 
fore John*s  age  is  24,  and  the  father's  48,  as  in  the  exmnple. 

Qm.  2.  A  allied  B  how  much  money  he  had  in  his  pocket; 
B  ^nfwered,  If  you  give  me  4  guineas  of  the  money  in  your 
pocket,  I  (hall  have  five  times  as  much  as  you  will  then  have ; 
but  if,  infiead  of  that,  I  flionld  give  you  2  guineas  of  the 
money  in  my  pocltet,  you  will  then  have  twice  as  much  as 
I  (hall  then  have :  how  much  money  bad  each  ? — jh/l  6 
guineas. 

Q».  3.  A  pei4oD  hired  a  horfe  for  9  days,  on  the  following 
terms :  for  the  firft  3  days  he  was  to  pay  ^^  of  the  hire  for 
the  next  3  days,  and  for  each  of  the  lift  3  days  as  much  as 
the  hire  for  thefirfl  6  days ;  the  whole  was  2/.  8/. ;  what  was 
it  per  dsy  ?-^j^y.  is.  per  day  the  fiHt  3  dayf,  3/.  per  day  the 
next  3  days,  and  121.  per  day  the  3  kftdays. 

DauMe  fi^itm^  or  the  ihmhle  rule  ^ffalfi^  is  when  two 
falfe  portions  arc  reqaifite  to  give  an  anfwer  to  the  quciliori. 

Ruh  I .  Take  any  two  convenient  numbers,  and-worfc  with 
each  of  them  according  to  the  queAion,  as  in  (ingle  pofition. 
a.  Find  the  difference  bcftween  the  refolt  of  each  of  thefe 
falfe  pofitions  and  the  refult  of  the  qoeftion ;  thefe  differ- 
ences are  called  the  errors.  3.  Multiply  each  enw  by  the 
coiitrar}'  pofition,  that  is,  the  firft  error  by  the  fecond  pofi« 
tion,  and  the  fecond  error  by  the  firft  pofition  ;  then  find 
the  fum  and  difference  of  the  produ6h,  4.  K  the  errors 
are  both  alike,  that  is,  if  the  refult  of  the  two  pofitions  be 
both  greater  or  both  lefs  than  the  refult  uf  the  queftion, 
divide  the  difference  of  the  produds  by  the  difference  of  the 
errors,  and  the  quotient  will  be  the  anfwer.  }.  But  if  the 
errois  be  unlike,  that  is)  if  the  refult  of  one  pofiUoa  be 
greater  and  the  other  lefs  than  the  trulii,  then  the  fum  of 
the  products  muft  be  divided  by  the  fum  of  the  errors,  and 
the  quotient  will  be  the  anfwer. 

Example  I.  Three  perfons,  A,  B,  C,  buittaboufe,  which 
cod  50c/.  of  which  B  paid  half  as  mnch  again  as  A,  and  C 
paid  as  much  us  A  and  B  together  \  vrbax  did  each  paj  } 

Firfi 
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Firft  Suptrjitiim,  Second  Snpp^Hau 

Suppole  A  paid  £q^o  Suppofe  A  paid  £tfi 

Then  B  mud  havepid  135     Tbeo  B  muft  have  paid  144 
And  C  mud  have  paid  22;  And  C  have  paid  ^40 

Refiilt4[^    .  Refult48o 

Firft  error      50  Second  error   ao 

Second  pofition      96  Firft  pofition    go 

300              Second  produd  1800 
4^0  

Firft  product  4800 
Second  product  X  800 

Difference  of  errors  3,o)3oojo  difference  of  the  produdt. 

jf  100  for  A**  fliare,  wherefore 
B  muft  have  paid  150  being  half  is  iftuch  again  as  A, 

and  D  muft  have  paid  2^0   being  as  much  as  both  A  and  Bi^ 

which  added  togctiiefgivesX  sOO    the  original  fwn. 

From  this  example  may^  be  ieen  the  method  of  working 
tliis  rulci  which  is  always  the  (ame,  except  when  the  errors 
are  unlike ;  then  the  fum  of  the  produAs  is  to  be  the  dividend, 
and  the  fum  of  the  errors  the  divifor  at  above  direfied. 

j^.  a.  A  falefman  bought  a  number  of  oxen,  ftieep,  and 
Jambs,  for  which  he  paid  115/.;  fat  the  oxen  be  paid  \oL 
each,  for  tiie  ftieep  aoi.  each,  and  for  the  Iambs  lor.  each  \ 
how  many  oi  each  fort  did  he  buy  ^-^Jh/.  10  of  each* 

^.  3.  Three  peribns,  A,  B,  C,  have  equal  incomes;  A 
ijves  -^  of  his  income  every  year;  B  Qieods  10/.  per  aooum 
more  than  A,  and  C  fpends  10/.  per  annum  more  than  B. 
Ax  the  expiration  of  five  years,  C  finds  himfelf  in  debt  jo/. 
what  is  each  perfon*s  inconnr,  and  what  has  each  (aved  or 
fpent? — Amf,  the  income  of  each  b  100/.  per  annum;  A 
has  faved  jo/. ;  B  has  iaved  nothing ;  and  C  has  fytul  ^%L 
more  than  his  income. 

J^.  4.  A  hdx>urer  was  hired  for  40  days:  for  every  day 
he  wrou^  l^e  was  to  receive  s/.  and  for  every  day  he  was 
idle  he  was  to  forfeit  i/. ;  at  the  end  of  the  time  he  had  to 
receive  44/. ;  how  many  days  did  he  work,  and  bow  many 
.  was  Jie  idle  ?— >^  be  wrought  a8  days  and  was  idle  la  days. 

SECX 
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SECT.   XIX. 


OF  EXCHANGE. 


ExcQATiGB  is  th^tTule  which  teacheth  to  find  what  Cum 
of  the  money  of  one  country  is  equal  to  a  given  fum  of  the 
n;iency  of  another  coyntryi  the  courfe  of  exchange  being 
knowiK 

The  C0ur/c  rf  txchmge  is  that  fum  of  the  money  of  one 
country  which  is  propofed  to  be  given  for  a  certain  conltant 
ftrmi  of  that  of  another  country :  thus,  when  we  fay  the 
eourfc  of  exchange  between  England  and  Holland  is  34^. 
ricnfiifli  pec  pound  flerling,  it  lignifics  that  i  pound  fterling 
is  equal  to  the  value  of  341.  in  Flemifti  money.  This  courfe 
of  exchange  varies  On  the  part  of  the  foreign  coins,  according 
to  the  fiate  of  ipublic  affairs. 

'  The  par  of  exchange  is  that  quantity  of  the  coin  o{  one 
country  which  is  intrinfically  equal  to  a  certain  quantity  of 
the  66in  of  another  country,  according  to  the  value  of  the 
metal. 

Moffi  foreign  countries  have  two  forts  of  coins,  called 
current  mor/ej  znd  ianco  money  ;  the  fird  is  that  in  general  ufe 
throughout  the  country ;  the  latter  is  that  kept  in  the  banks 
of  thofe  places,  and  is  finer  than  the  other ;  the  difference 
between  any  fum  as  it  is  Valued  in  current  money  and  banco 
money  is  called  the  agio. 

The  money  ufed  in  exchange  is  generally  imaginary,  and 
different  from  that  in  which  the  accompts  are  kept  in  rooft 
places :  the  money  ufed  in  exchange  alfo  differs  from  current 
money  in  il3  value. 

Before 


or  ruiGAn 


fiefore  the  ktfpcr  can  rnbireaavc 
is  neceflary  tfait  he  kum  bam  ibe 
erchaoge  is  to  be  nade 


HoUandj  FlaaderSf  wxd  G 

In  thefir  coanSrie  jccompci  are  Lspc 
and  pennings,  fimilarto  daeZsg^ 
pence. 

But  the  different 
tained  io  the  ibllowiag  x^bSe : 


8  penning!^ 
2  grotcs       I 

10  ftivers      1^°^^  ^  florin  i 
2^  florias    I  1  ris-diA 


1  nonn  or 


6  florins 


^^c/r.    The  moocj  of  Holland  and  Tbati^n  a 
Flcmiih  oioije)',  and  they  txchmff  bj  ibe  pocar:  £ 

The  courfe  of  eichanp  whb  theie  oosstnei  ^  SK£gr 
been  (except  during  tbe  trocb>»  oa  'ht  Cy^Jagax.,  1"j» 
33/.  4^  to  36/.  61/.  Fierroih  per  potisd  ficrJji^;  UfC  '>» 
agio  frono  3  to  6  per  cent. 

As  the  exchange  vich  all  conntian  (ay^ti  v^  Vi-  rsoAi 
in  banco  money,  the  ccrrtat  mos^  txi:ii  lit  i-z^'r^^-z  m^ 

m 

banco  bf  fore  the  exchange  can  be  oaide* 

Rule.     By  the  rule  of  three,  or  pfifticc; 

Proj^.     By  rcverfing  the  q«i^flkiii. 

To  cliange  current  money  into  boAOO^  wmi  lot^ooaxa^ 
into  current. 

Say,  by  the  rule  of  three,  a^  lOc/.  with  the  agjb  addec  '.o 
it,  h  to  100/.  fo  is  the  given  fdoi  cofwnt 


in  banco.  •!•.•} 
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*    Andy  as  ico/*  is  to  lOo/.  with  the  agio  tdded  to  it,  fb  is 
the  giveo  iiiin  banco  to  its  Talue  in  current  money. 

Example  i.  In  xio/.  lox.  64/.  ilerliag,  bow  many  florins, 
ffivcrs,  and  pence  current,  the  courfe  of  exchange  being  a^ 
35/.  7^//.  Plemifii  per  pound  (lerling,  agio  4/.  per  cent.  ? 

For  1/.  take      >Ciio  10  6 

For  loj.  take        55     5  3 

For  ^s^  27  12  ;i 

For  6//.  2  15  3  Vff 

For  i}^/  o  13  9?-A 

/196  17  qJJ 


Then  to  find  the  value  of  this  fum  in  current  money,  I 

fcy,  as  100/.  is  to  104/1  fo  is  196/.  1 71.  5  J</.  to  204 A  i^j. 'ii</. 

6 

1228     9     6 
Anfistr  1228  flor.  9  ftxT.-  6  pence.  === 

By  the  rule  of  prafticei  I£rft  reduce  1 10/.  10/.  td.  fterling, 
into  Flemifli  money,  and  it  produces  196/.  171.  si^.  \* 
Then  by  the  rule  of  three,  as  before  directed,  I  bring  this 
money  into  current  nioney,  and  it  produces  204/.  141.  ii^* 
omitting  the  fra^lion  of  a  farthing ;  and  this  multiplied  by  6, 
the  number  o^  florins  in  a  pound  Flemifli,  produces  1228 
florins  9  flivers  6  pence,  for  the  anfwer. 

J^.  2.  In  912I  i6i.  flerfing,  how  many  rix-dollars  cur- 
tent,  agio  4^  percent  exchange  36/.  i\d.  ? — .^,'4141  rix- 
dblhu^ 

Qir.  3.    In  18^76  floijns  7  fit  vers  i  grote,  current,  agio- 
l\  per  cent  how  mai^  potmds  flerling,  exchange  at  3  5i.  r  \d^ 
'^Anf,  165/.  li.  id. 


tn  Hamlurgh 

m 

Accemplft  are  kept  in  marks  and  fols  lub,  but  the  exchange 
is  by  the  pound  fierling,  as  in  Holland. 

4  2  deniers 


i 


or  Tt»AUk  aftmntmc 


a  denicri  nos 
6  fills  tub 
16  lob  tub 


[fclpo. 

I  '^'^'^^  _ 

The  exchange  wkh  In  pfacc  ba  Hcixiy  3^  x^  ji  s 
351.  Fkniifliper  pooBd&B&i^  md  ip»feaK=i  s  s^se: 

cent. 

pounds  Oslio^  fTTlny  3$  £)^  poB  s  aoBta  per  fKmsd. 
lierliag? 


434 


8;' 


.4sA>fl^  65i  y.  7U       «4H>376(«9E- 


12^ 

HmdieaKTfcsMdMiaM  **• 

reduced  inio  dgnJcn, «  are  A  — --. 

tboTeiodxcourfeofcvAufe;     ***^^' 
then  the  conrie  of  nchaoge  I  "TiS 

nuke  the  divilor,  and  dv  fe-  4 

reign  coin  the  (findent^   and    ^y^'i^tKif- 
the  quotieDt  ii  6^.  Ji.  jiJ.  for  '>°* 

tbeanfwa-.  ^ 

Qn.  5.     IntOTsJlflrriin^  hcnr  man j  marks,  ifcccxcbMge 
at  36/.  4J:  Flemiffli  per  pound  fiertingf — .<<^  14606  moriit. 

Qa.  6.    In  168U  li.  5f  Jl  ftrriin^  bow  muaf  m-Mi*n 
and  fob  lub  cnnmt,  cactamje  at  31  fo\  pm  0  d 
ajpo  i8i  percoiL? — j^^mt B434 ru-doUiHa 

Vot.L'  Hb 
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In  France 

Accompts  are  kept  iu  lines,  fob,  and  denien ;  and  the 
exchange  is  by  the  ecu,  or  crown  tournois. 

The  exchange  has  moffly  been  from  30^.  to  ^%^.  flerling 

pereco*. 

•     zs  dealers^  fCo\ 

sofols        I  I  livre 

3  livres    Vnuke  one<  crown  tDomoisi  or  ecu 
xo  livres     I  I  mftole 

34  livres   J  ^  Louis  d*or,  or  guinea 

Example  7.    Ill  246$  livres  1%  fols  9  denien,  how  oaanj 

pounds  ilerling,  exchange  31}^  per  ecu? 


Here  the  livres,  fok,  and  de* 
niers  are  brought  into  crowns 
toumoisi  by  dividing  \}y  3,  and 
that  quotient  divided  by  the 
aliquot  parts  of  the  courie  of 
exchange  gives  tbeanfwer. 

Qu.  8.    In  1 543/.  z  5/.  ilerling^  how  numy  Frtnph  piftoles, 
exchange  $o^J.  per  ecu  \^^AnJv}er  3600. 


'   fir.  ibl.  den. 

30</.    8)'Kai  ;;  ~ 

\\d.    ao)  loa  14     8{ 

Anfioer     J^ioi  17     5 


In  Spain 

Accompts  arc  kept  in  piaftres,  rials,  and  marvadies ;  and 
the  courfe  of  exchange  is  by  the  piaftre,  and  ia  genciallv 
from  38  to  42^.  ilerling  per  piafire* 


4  ntarvadies  velloii,  or  \ " 
34  marvadies  of  f^tej 
2I  quartas,  or         *! 

34  marvadies  vellon  j 
z6  quartas,  or 
f  4  noarvadies  of  phte 
8  rials  of  plate 

5  piadres 
3  piftoles 


' 


make 
one 


quarta 
rialvelloi^ 

lial  of  plate,  or  dollar 

pi(b,  piailre,  or  piece  pf 
Spaniih  piflole  [eight 
doubloon 


^  The  courfe  of  ezcliaase  mentioned  in  every  ptrt  of  tfait  teBkm 
mx»D$  the  exchange  «|  it  gencndljr  aoodbcftwe  the  late  onbafipya&irs 
OB  Che  Continent. 

Example 
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Example  9.  In  S746  rials  of  plate,  bow  many  pounds 
ling,  exchange  at  41  j^/.  per  jnafiie  or  ^iSf^  > 


1  rcrtt£ul4 


mis. 
Here  the  rials  are  broaght  8)8746    o    o 

into  piaftret  or  pifot,  by  divi*  For  ^od.    6)1093     5    o 

ding  by  8,  as  the  exchange  is  For  id,    40).  182    4    2 

by  that  piece,  and  the  ranain*  ^®^  ^^      *)      4  "     i| 

der  of  the  work  is  wnwghc  u  ^  ^        -^ — ^ — *t 

the  7th  ecample.    •  ^^^  ^'^    °    *** 

Q«r.  10.  In  178/.  $1.  XT^.ilcrling  bow  many  rials  of  plate, 
Ice.  exchange  at  d^pl^  per  piaftre  }^Jnfioer  8452  rials  phte 
8  quartas. 

In  Portugal 

Accompts  are  kept  in  reas  and  noilms;  and  the  exchange 
!sby  themilrea^  anc) 

.400  reas  *)  fcniiado 

xooo  reas^  or 
af  cniiadoes 

Example  ii.  In  i864milreas  108  reas,  how  many  pounds 
ilerling,  exchange  at  5/.  f^  per  mikaa? 

For  Jr.      4)1864    e    o 

For6y«    xo)  466    o    o 
For  id*     a)    46  x»    o 

23    6    o 
Here  the  milreas  are       For  198  reas  take      o    o«  7I 

brought  into  pounds  and  Anfoier 

ihiltings  by  pradice. 

Q».  X2.  In  I  $09/.  1 7/.  bow  many  cruladoes,  the  exchange 

at  64I1/.  per  roilrea  ? — Aifioer  14045  cruiadoes. 

In  Vemce  and  Leghorn 

Hieaocoihpu  are  kept  in  dollari,  foldi^  and  denari.  The 
^aKhange  is  by  die  ducat  and  piaftre,  and  from  524/.  to  54^^ 
per  ducat,  and  from  4$^/.  to  54i/.  per  piaftre^  and  the  agio 
ao  per  cent. 

Hh  2  t2 
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ao  foldi     I  _  t^ J  lira,  or  piafire  of  Leghorn 

5ifoldi  p^^^'^lgrofl^    ■  ^ 

24  groilc  J  t  ducat 

Example  1^.  In  846  piafires  to  ibidi  8  draari,  bow  many 

peuuds  fteriing,  exchange  48ii#.  per  piaftre  ? 

pit.  fol*  deo. 
For  401/.    '  6)844  IP    > 

For  &/.        $)i4t     I     9! 

For|y.      16)  a8    4    4    . 

-  *^    *    \  '  ■? 

• 

Q».  14.  Ill  8ji/.  14/.  8tf/.  (lerling,  how  manydaeats,  &c. 
current,  exchange  at  53/.  P^^fjIK^  agio  20  per  cent.  ? — 
^jj/I  4519  ducats  14  grofle. 

The  foregoing  examples  wfll  be  fbbnd'fuffdefitto'InCfaiJft 
the  learner  in  the  method  6r'i)^fhifBg  thVfUte;  T  thall 
therefore  infert  the  ren^ainder  of  t|(e  tables  of  fortign  coin, 
and  a  few  queftions  with  thetJT  lUl(We(S|  iiMtting  tbe'opera* 
tiou  for  the  practice  of  the  learner;     * 

In  RvjSa 

Acconipts  are  kept  in  rubles  and  copecs ;  and  the  exchange 
is  by  the  ruble ;  and  .when  jnade  immediately  with  Loudon, 
is  from  4/.  to  c/,  per  ruble ;  but  when  made  by  the  way  of 
Hamburgh  pr  Amflerdam^is  Mm  48,10  50  fllvers  per  ruble. 

X  copecs      .^  ^ahine 

10  copecs        I  I  gnvenaf 

2  politins       I  I  ruble 

2  rubles       •^  ^ ducat 

*       V      * 

Qs^.  15.  In  2337  robins  7^'cbpecs;  bow  many  pounds 
fberlmg;  exchange,  by  way  p|.  Afnfienlvn,  at  ioa  cgpccs 
per  rix-dollar  of  50  itiven ;  aad  e yehange  between  Holbiid 
aud  £ngiand  at  54i«  7^.  FlfioUh,  pe^  poiHi4  ftffUng-?-r^«/* 

230/.  17/-  id* 
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a43 


s 


Qti,  1 6.  For  943/.  14^.  8^/.  paid  in  London^  how  many' 
rubles  muft-  bd  Nceivcd  at  Ptterfinirgh,  exchange  by  way  of 
Holland  at  34/.  gd,  FJemifh  per  pound  fterling,  and  exchange 
from  Holland  to  Peterfburgh  at  50  flivers  per  ruble  ? — Ai/l 
7870  rubles  36  copccs,  ,  .. 


*gros 
oort 


Jn  Poland  and  PmJJia 

Acconipts  Are  kept  in  Qonns,  gros,  and  penins.  The 
exchange  Is  by  the  way  of  Holland,  and  from  2i^o  1029; 
gros  per  pound  Flemifh. 

^  x8  penins       '^ 

18  gros  I  I  . 

30' gm        •    TOjake  one^  florin,  or  Polilh  gilder  " 
S&mos        1  rix-dollar 

a  rix-dollars  J  \  gold  ducat 

i^  ^7.  In  437/.  ly.  i^.  ftcrliog,  how  many  rix-doWart 
Polift,  C)^icbai^a^  gros  per  pound  FlemiQi,  and  34/.  4</. 
FiemifiL  per  pound  ficrlisg  }-^An/.  2422  rix^olUrs  4  gros 
1 3  penins. 


^  In  Sweden 

Aocompts  arc  kept  in  copper  dollars,  and  oorts  or  filver 
dollars.  The  exchange  is  by  the  copper  dollar,  and  mofily 
from  46  to  $6  copper  dollars  per  pound  fterling. 


} 


make 
one 


'runflychca 
ftiver 
marc 

copper  dollar 


8  penins 

3  runftychetis 

Silircrs 

TO  (livers  and  2  runftycheus,  or  1    , 
3  a  runftychens  J     ^ 

3  copperdonarsand32ftivers,or  * 
96  runftychens,  or 

4niarcs 
2  4,  marcs  J  ^copper  rix-dol. 

J^  i8«  In  $838  (liver  dollars  9  ruudychens  3^  penins, 
kow  many  pouadsfierlingi  exchange  at  49  c<^per  dollars  per 
pound  derling  ^.^n^dSv/l  35  7i!.  84.  SIV'. 


filver  dolhr 
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Li  Ireland,  uimerka,  and  the  Wi^/i  hidk^f, 

Accompts  are  kq)t  in  pounds,  ihiniDgs,  and  pence,  as  io 
England,  but  the  courfe  of  exchange  between  England  and 
Ireland  is  from  ^  to  12  per  cent,  in  fiiirour  of  England,  and 
the  courfe  of  exchange  of  the  paper  of  America  and  the 
Weft  Indies  is  never  at  any  certain  ftandard. 

Qu.  19.  If  217a/.  be  remitted  to  Ireland,  how  muck 
money  fterling  nuiy  be  drawn  for  it,  exchange  at  8  percent,  i 
— Anf.  2345/.  151.  2|</, 

Q«.  20.  A  merchant  felb  goods  in  London,  and  remits  to 
his  correfpondent  in  Bofton,  the  value  amounting  to 
iiji/.  19/.  how  much  mud  the  merchant  at  BoftoD  receive 
in  paper  currency,  exchange  at  33^  per  cent,  in  favour  of 
England  ?—^>2/:  1535/.  i8j.  %d. 

Qyeftions  of  the  nature  of  theie  two  are  refrfved  by  the 
rule  of  three:  thus,  in  the  i9ih  queftion,  I  fay,  if  100/. 
require  108/.  what  will  2172I.  require?  and  the  anfwer  is 
2345/.  ly*  2 J//. 


The  arhitration  rf  exchange  \i  the  method  of  finding  the 
courfe  of  exchange  between  any  two  places,  by  having  the 
courfe  of  exchange  between  each  of  thefe  two  places  and  a 
third  place. 

By  comparing  the  par  of  exchange  thus  found  with  the 
courfe  of  exchange,  a  perfon  can  tell  which  way  to  draw  or 
remit  his  money  to  the  moft  advantage. 

All  queftions  in  arbitradon  of  exchange  are  refolved  by 
the  rule  of  three  dured,  comparing  the  courie  of  exchangie 
between  any  two  places,  with  that  of  a  third  place  to  a  fourth. 

Example  2  K  If  the  exchange  between  London  and  Paris 
be  33^.  per  ecu,  and  tlie  exchange  between  London  and 
Amfterdam  be  34/.  6d.  per  pound  flerling,  what  is  the  par 
•f  arbitration  between  Paris  and  Amfterdam  ?  . 

As 
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As  a^oJ.  London  is  to  34J.  tJ,  Amfterdam,  fp  is  33i/«  Paris  to 

4H 
33 

124* 
^14,0)1366,2(564/. 
IftO 

"166 
»44 

a2» 

4 
24,0^885(2/'. 

168      Jnjkogr  j6)</.-^9  Flemlfli  per  ecu 
— —  for  Paris. 

Here  I  fay,  as  240^!  the  pence  in  a  pound  fierling  of 
London,  is  to'  34/.  6J1  the  Flemifli  exchange,  fo  is  33/.  the 
exchange  for  an  ecn,  or  crown  toumois  of  Paris,  to  tJUU 
S-fw  farthings  ihf  Flemilh  exchange  for  an  ecu,  and  is  tb« 
jcourfe  of  exchange  betsreen  Paris  and  Amfterdani. 

This  example  will  be  fufficient|  as  the  ruk  nevqr  variat, 
though  the  courfe  of  exchange  between  fevcral  countries  be 
given  to  fiud  a  proportional  cogrfe  between  any  two ;  in 
which  pife  they  may  be  rcfolvpd  into  as  many  quefiions  as  is 
neceilary  in  the  rule  of  three,  and  all  the  firfi  numbers  mul- 
tiplied together  for  a  divifor,  and  the  fecond  and  third  niuo- 
bers  in  each  queftion  multiplied  together  for  a  dividend,  thea 
the  quotient  will  be  the  anfwen 

Qm.  22.  A  merchant  in  London  is  drawn  upon  by  his  cor* 
xefpondept  in  ^uffif  for  moqey  to  the  amoMn(  of  1 2  500  niUes; 
the  exchange  between  EngUnd  and  Ruifia  being  at  50//.  pq- 
fuble;  between  Ruffia  and  Holland  god,  per  ruble;  and 
betweeii  Snglaqd  and  Holland  36/.  4J.  per  vound  fterling ; 
which  is  the  mod  advantageous  method  for  the  London  mer- 
chant to  pay  by ;  diredly  to  Ruflia  or  by  way  of  HdUnd,  and 
what  is  the  advantage? — Jn/toer^  the  London  merchant  will 
gain  23/.  tjt,  io|i/.  by  making  paynoent'by  way  of  Holland. 

SECT, 


24^  or  TULOjim  aritbmetxg. 


SECT.  XX. 


OF  TUB   KELATIOR   OF  NUMBERS. 


AxT  f«t  of  numbers  that  conlbuitlj  increafe  or  decreafe 
bj  a  common  difference  are  ispd  to  bear  a  reladoa  to  each 
ocher^  which  relation  is  called  prog^^ffioD9  a^nd  is  divided 
ioto  two  kinds^  arkhmccical  progitffion  and  geometrical 
progreffioo. 

Arithmetical  progrefioo  is,  wben  any  ftf  or  icries  of 
climbers  conftandj  inciede  or  decreaft  bf  a  given  numbefi 
called  from  tbeoce  their  cosmdoo  diffweaee  i  foch  Mre  the 

-aatnral  orders  of  Bmbcn»  h^Sfi^Sf^  7*  ^  ^^  ^^^  ^^ 
which  increifes  by  x  ;  and  the  fiune  in  invcrtod  order  ^  7, 
€^  5,  4,  Hcc.  decreafe  by  i ;  x  is  therefore  their  common 
di&rence. 

Ag»iii«  the  mimberss,  ;,  8,  xi,  14^  171  Src«  iocresfe  by 
3;  and  97,13,  19,  15,  XI,  7,  &c. decreafe  by4:  tbcrefbrej 
is  the  cmoKKi  diflcxeoce  of  the  former,  and  4  that  of  the 
btter. 

The  mimbers  themiUves  that  form  the  ieries  are  called  the 
terms  of  the  progreffion* 

Of  every  feries  of  arithmetical  pragreffion  having  any 
threeof  the  five  following  terms  tlie  other  two  may  be  found 
readily ; 

1,  the  firft  term  or  number  1     „  ,  , 

.  I     ,  A  ^  .        >  called  the  extremes, 

2,  the  laft  term  or  number  J 

3,  the  number  of  terms. . 

4,  the  common  differeocc. 

5,  the  fum  of  all  the  terms, 

3  PROBLEM 


or  YVfAAB  AKMtMntJ^u  949- 


PROBLEM  t. 

Tjji?  firft^  b6 Wfi  i*p4  ifti«nl>cr  pf  tcnj^  t?u^  gir^ 

to  find  the  Aim  of  all  the  terms,  and  the  common  difference. 

Rule.  Tpj^pdjl|e;f^mof  all  t)ielccma,.inuitip^thc  ftrni 
of  the  extremes  b^  tie  number  of  teruiSy  and  half  tbs  prukift 
will  betheanfwer;  aiid  to  find  tiiecpn(ifiioli  dUfemoceof  the 
terms,  divide  the  differtnce  of  the  cifreq^ei  l»jr  th«-  aumbfr 
of  terms  made \fA% by  i«  and  thflopodcnt  taill be tbeanlVrer. 

ixamfik  I.  Wliat  ji  the  fum  of  the  Cmts^and  the  coi|Vi 
naon  difference  of  that  pn^greffioo,  wbpfe  firft  tmn  is  3|  1^ 
tvm  67,  afid  nunibcr^  twnw  ?}  ? 

j^rfttprm   ^  ^firfltcnji^  j[^ 

T                                   7.0  difltrcncf  04            ^ 

avmber  of  tma  jj  *       *s           tt 

Iio  S»')6j 

<  '                           ftto  ^comnMndilmnct 


Jtttlj^  prft  <i;pi?Ta<{pQi  7.9.  %  fun)  fl/  tb^  fx^reipe!^  is 
luultjpljcd  by  33  iJ^  m^^X  Pf  tt<Trn^  .W^d  half  .the  produft 
iijjjis  th^/w  of  Ihc  f^ijcj^  or  fum  of  9!}  tjujnumb^;^  j^. 

Si  7r9^  Ui  IS,  15^  i7f  «9»  ^ii*3i«^ia7**9»3»»  $3»  3$f 

37*  S9>  4i»  45*  45*  47t  49»  S't  »>  55f  57»  $jEfi  4;^  ^^i  6j| 

67,  added  together. 

In  the  fecond  operation  the  difference  of  the  two  extromes 
67  and  3,  or  64,  isdividfd  by  3#,  which  is  one  lefs  than  the 
nuiQt»cr  9f  tpr^tf,  And  <h^  quojipqt,^  js  ^  ccHnf?)pi>.cU%r- 

ence. 

•  -.*'■■.  ■    ■ 

PROBLEAJ  IJ. 

jBann^ibr  two  cxtrcn;w9M4  the  cuomioo  ^jfibrtncey  to 
fi^  Xbe  iil>n»b«r  pf  terms. 
Rule.  Divide  ibc  .dlffiKcocf  9i  rh$MHfambf  x\fM  mms 

.    Vol.  I.  li 
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mon  diflference,  and  i   added  to  the  quotient  will  be  the 
number  of  terms. 

EmmmfU  a.    What  b  the  number  of  terms  of  that  progref- 
fion  whole  extremes  are  3  and  671  and  common  Afference  2  ? 

Thus  64,  the  difibcDce  of  67I        . . 

the  eztitmes,   divided  bf  Sf  ;^J^ 

the  cooamon  diffnenoe,  <iuotes  »)64.diffisrencc 
3a,  to  which  aiding  I  theie  b  3» 

xu  the  Dumber  of  tcmis;  as  —        .       ^  ^ 

^    ^  .  ,  33  number  of  temis. 

may  be  icen  annexed.  -•   ss 

In  every  aritbmedcal progreffion  the  f&mof  any  two  terms 
b  equal  to  the  fum  of  any  two  other  tcnriSi  taken  at  an  equal 
diftance  from  the  former,  and  on  dpfxyfite  fijet :  thus,  in  the 

■  ■ 

foregoing  progreffion,  15  and  19  b  equal  fcb  23*  and  i  z  ;  viz. 
34i  and  31  -and  33  b  equal  to  43  and  4X1  T><*^4*  ^^^ 
the  double  of  any  one  term  b  equal  to  the  fum  of  any  two 
terms  taken  oQtKh  fide  of  it,  and  atan  equal  dtftancefrom 
it;  thus  the  double  of  ajbequallo  iqiand3i,  vix.$o. 

Q».  3*  How  many  ibokes  does'tn  £ngliih  cbck  ftrike  in 
8  days? — Aiy\  1248  (ht>kes. 

:^.  4.  If  a  traveller  go  a  journey  of  10  days,  tnvelfipg 
3  n)iles  the  firil  day,  and  increaiing  three  miles  eve^  day,  how 
many  miks  will  he  travel  in  the  10  days  ?  and  how  numy 
miles  the  Uft  dayr<— >.<4s^  165  miles  in  the  whole,  and  30 
milcsk  the  laft  day. 

Gemmetrical  ProgreJJion* 

When  any  (erics  of  numbers  iiicreafe  or  decrrafe  by  a  con- 
Aant  multiplication  or  divifion,  they  are  faid  to  be  in  gemn* 
fricai  pr^gre^m. 

Thus  the  numbers  4,  8, 16,  32,  64,  &c.  and  243, 81, 27, 9, 
3«  I,  are  in  geometrical  progreffion,  the  fortner  incrtitfing  by 
multiplying  each  preceding  number  by  a,  and  the  hitter 
by  dividing  each  preceding  number  by  3. 

5  Thus 


itBBSBSssssssssss        ,       BgsBaBapiBBKgaBagaeggsg 

'^  Tbosy  in^goMnttriGaliprogreffion,  .tkc  mumbers- are  in- 
crttffed  t7invlt^)ticitbi^aiiddecrcafedl)ydiy}fioB^  wbcrcu 
in  arithmetical  progreffioD  tbey  jure  Uifilrc^fed  b;^  i^idcMi  and 
decreafed  by  fubcradion. 

The  number  in  geometrical  progreffion  by  wluch  the 
feries  are  muidpUed  or  diyided,  •.&  Jdalled  the  rmih  ;  wberras 
in  arithmetical  pfogreffion  the  number  by  which  the  feries 
ire  increafed  or  diihiiidihedis  called  ^ ewtm^'^fermci. 

In  geometrical  progreffion,  as  in  arithmetical  progreffion, 
haviDjg  any  fhre^  of  "fhJr  Allowing  tenns^  the  othe/two  may 
be  readfly  found.   '*■■■- 

%r  the  uft  term  J 

5j  the  number  of  terms. 

4,  thei^atio'. 

(9  the  iiim.of  all  the  terms. ,  ' 


/.        •  '    " 


•  •    ■  i 


4»|:. 


■  PROBLEM  I. '  ;;'': 

'  Having  the  firft'a»fc  iaft  term  and  die  4fttip,  to  find' the 
fum  of  the  terms.  ■  •  .1. .     /.    .  '  ,  ,  -.-i  ,., 

Rule,  MuItiplY-tfae^  Jaft  term,  by  the  ,fati(|^.  and  from  the 
produdl  fubtrad  tbi^.fifO  term,  and  the  rm^^^  divided  by 
one  lefs  than  the  rario  will  quote  the  fum  pf  the  feries. 

Example  i.  What  is  the  fum  of  the  ferias  of  a  geometrical 
progreffion  whofeextmno  are  i  and  65536,  and  the  ratio  4'? 

laft  term    65536 
ratio  4. 

^  '  '  a6ai44 

.  firft  term  1 

^ne  lefs  than  the  ratio   3)262143 
. .  . .'  tbcjfum  of  the  feries    .  ''iy^Si ' 

Herjp,  the.  Jaft  term  js  multiplied  by  the /ratio  ^ 4^  the  firft 
(erm  i  fubtraded  from  tb^.  piodud,  and  ibs  remainder 
divided  by  3,^  which  is  <  Mb  than  the  latio^  and  the  quotient 
87381  is  the  fum  of  the feriet.  :\:,:\ 


t^  o#  romMM  iwitmnnna 


fart  tli^ hi»  ) ^u^jlhyfittr  %9o6tu.  .  . 


.  FftOBLflMI&> 

HaTloKthefirft  ttrroaad  the  n^o^  lo^fina  any  otber  terni 
ineqoirtcL  ^,,., .  .       -  .  ; 

.  JiaUm  Wfitedovna  jfev  of  tbcU»diB{;^rms^of  the.Tene^ 
and  place  their  indices  over  them,  beginning  wi^h  a  ^ber  \ 

Then  add  any  of  tbofe  indiqes  togjethcTi  which  wiil  mako 
an  index  an  uiHt  Ml  chad  thfc  liu^dbtt'  Wtiich  exprefles  the 
place  of  the  term  fcquired. 

Multiply  the  terms  of  Aeferies  togieili^'teldn^ng  to  thofe 
indices,  and  the  produd  will  be  a  divideiid,  to  Be  divided  by 
theprodud  of  the  firft'term,  mutitip1ieii'%y  a  ntinber  an  unit 
lefs  than  the  number  of  tQtns  (nplnjJied;  and  the  quotient 
will  be  the  finfwer. 

EjcAfley  WhilbittiBbftttfM  tf  ihftieoriKtric»aftrics 
whofe  firfi  tenn  is  3,  rado  a,  and  number  of  tarma  10^ 

InAc^    *,*,«,    3,    4,    'S,    ii^  ^ 

Leafing  vtxtt^t    3,    €f  tir,  ^14,  4fr/  96,  tgs. 

48  :4 

41»  "^ 

3)J553' 


•Tjnr^Tfafc  Af/wer^  or  ihe  loth  term. 


*  The  indicei  «f  -cbt  'ttnnt  in  thiji  riile  'are  nQmbert  ezpRfin|  the 
plioe of  each  ctrn aocording \b  tihii^ttiHi  iiMtS  numberf ;  chat 
4he  index  of  ijhe  firft  tem^  «  q^  Uv^t  of  (Jhe  iecoiid  term  ly  thcthiid 
term  2,  tbeftiarths,  tSx.'*  bQlWli^iimblSrAft^isftlMl^''hrt^ 
^0  the  fuSo,  i6b  hitterttBrttft  tlegin  With  ttfnrM^  ahi  fbd  ploMI'bf 
tfie termr«4ll-«e M  lia(Wir,VlidkoiiC 4U^i»i4;^k)rlhf  jnoluaaf  dte 
firft  tenuy  u  diieAcd  ibo?e.        .*!::«   .r:  \^  j-;  ;;  .  •{      • 

;  .  i  In 


O^iT.VIiMft  AimVJ^V^JlC^  OjS. 


io  tbiscitilipki^'fftiifuidicei  40114  {  adde4  together  are  9^ 
wlnob  ii  t  left  llifo*jdi«  pmmbcr  pf  the  usm  fought;  thqi 
the  term  belonging  to  tkafeiBdlcsii  48  «ad96,.are  mialdpliel. 
tbgetbtr  fori  diVktml/.  the  firft  tenm  3^  jnulriplied  by  i  k& 
thuk  thfe'fiumbflr  of  l«n|iS|  which  are,  nHMdpiiod  tqgetber^  .ia 
lA«  diTifor;  ittid  tbts  quotient  i u6M,tbe:aufw|Br. 

Nde*  Thtifiumhef  fif  urmt  ojiflyapricd  together  ifi  th^ 
<icathpie  turft  Hi  ilimfl^rt  j  the; SA  icm  muUiplifj  iby  c 
kii  liiaii  at  or  |i  i(^  pro^HCCft  !•.  ,1     1  V 

EofmafU^  Wjmijn  the  15th  Mn.^of  «;  ijaits  wbofe  fii4 

■  »       ■   '  ■  '  ^ 

«♦    *,    3i    %    ft    ^    Indites  , 

a43  4 

■    !i$W   '  '     '       '?5faae»totlietsfttertn-. 

ti|.$8  '  ''^  ■•;.'' 

.    .-i.-;P*!-  V.  4  •...'.  .. 

14.17176 

14348907  the  X5ih  term,  or  Aifijier. 

Here,  as  the  tirft  tnmi  It  mual  tu  Ae  tatio,  the  indices 
mud  begin  with  i,  inftead  of  o ;  and  as  many  indices  muft 
be  taken  as  will  make  the  entire  index  to  the  term  fought« 
viz.  ij,  and  theprodu^,of  the.tfrms  mud  not  be  divided, 
as  in  the  former  cafe. ' 


•  J 


Qu.  c.  What  is  the  hft  term  of  that  geometrical  ferics 
where  tne  nrft^rm  is  i,  ratio  a,  and  nuhihe'r  of  tenfts  i^  ? 
''^Anf,  4194304. 

Q«.  6.  A  perfon  having  an  elegant  houfe  to  difpofe  of, 
i(>ffered4f  to/a}e.aAt}iefoUowii]^  tcrmufprthcfirft  w)o<|ow 
the  piirchalar  :||c^  to  jp«^.iiartbiA^  %  the  fepcjud  window  ^ 
farthings,  for  the  third  win^iiW  4  fi|xi^iij^g^  mhI  &>.;O0^  .  doi^* 
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bling  the  price  for  every  iiiccfediiig  wiadlnr  r :ttec  were  32 
windows  in  the  hoofe :  What  woM  be  tke  prioeol  the  boofe 
Jt that  rate ?—i^  4;4.7J,9»4/.  ji.  41/.  =  .\  .• 
'  Qtf.  7.  An  Indian  of  the  nanto  o£  8ei&  hifving  invented 
Ae  game  of  chefs,  fhewed  it  to  his  prfMt  Sheiirsin^  who  v» 
fo  pleafed  with  theinventi6ii,  that  heibbdcf^tffa  &y  what  br 
wonld  have  as  a  reward  foi^  hH  ingemiky.  Seflii  rrquefM  i 
graib  t>f  whtat  forihe  "firil  {quare  ob  -the  chefa-boardy  » 
^ndnsof  wheat  for  the  fecdnd  fquare,  4 fer  the  thirds  ft  fan 
ibe  fourth,  ahd  fo  t>n,-'7d»oM»g  the  qdmndty-of  giaina.iof 
wlieat  for  every  fucceeding  fquare:  A^w  tht  Whole  nQa4)er 
of  fquares  on  the  chefs^board  is  64.  Suppofiog  a  bulhel  to 
ccKYtain  640^000  of  thife  gfainv  how  inany .  fliips  would  it 
require  to  export  tlie  whole;  quantity 'of-;  wheat,  each  ihip 
being  100  tons  burden? — AnA  71205,7^^403  ihipSy  and 
about  ^  of  a  (hip.  .*  '.  . 

*  There  are  tnauy  other  quefHons  in  pi'og^effioo  which  fa- 
vour more  of  curiofity  than  real  utility.  This  rule  was  much 
admired  formerly,  before  the  nature  of  niimbeis  was  fo  well 
underftood  as  at  prefenr,  on  account  of  its  (urprifing  increaf* 
ing  power  :  it  is,  however,  of  little  ufe,  cocept  in  calculating 
tables,  &c 
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SECT.    XXI. 

OF  SyOLUTIONji   OR  THE  J^XTRACTIOK  OF  ROOtiji 

SQUARE  AND   CUBIC« 

■  ■   ■         ••  ■•.'■;■. 

Before  the  learner  jprocecds  to  fcxtnaoft  of  rooh,  b# 
(hould  underftand  the  nilture  of  involutioa,  or  the  raifiog  of 
a  nuit^ber  toany  powef  ^required. 

*•    '  '  A  f9zcm 


OF  Ttrtaim  ABTraicmCi  sj;) 

A  fmtr  is  tfar  pnduft  of  uf  nunber  muJtiplied  nta 
it(Hf  uy  cntilaoifiiilKr  of  timM. 

If  A  number  be  maUplietl  into  idelf  aiiIj  once,  the  pro- 
duaiiodlfdtbeJecondfKiwer,  ortheyfBorv,-  thus^tetfe 
fecoixl  powtr,  or  fquwc  of  a,  being  the  preduft  of  s,  Wad- 
ripfiod  by 'ft ;  and  9  it  (be  fecond  power  <^  |.  But  tf  anuBi- 
ber  be  muldpEed  nrioe  Into  idelf  contiaiiall)',  the  produft 
is  called  the  tbird  power,  or  tmi*  ,■  tlma  %y  U  the  cube,  «c 
third  powerof  j ;  and^  wtbe  third  power  of  4. 

When  a  auinbcr  U  maltiplied  31  41  $■  or  6  timca  into 
itfd^  &c.  the  prodod  is  caUed  the  &iinb,  fiAb,  fint^  or 
firrentfa  power  lefpeAivdy.   ' 

ExmmpU  1.    What  b  tlx  ffth  power  of  6? 


FiadioDE  are  raifed  to  pow- 
ers io  the  fiune  ounner  at  whole 
numben;  multiplying  ibem  as 
taught   in    muliiplication    of 


36  feooad  power 

3 16  tlurd  power 
1396  foiinfa  power 
Tj-jt  fifth  power 


A  TABLE 

or   TBI 
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QB  TUMum  AKtmuvne^ 
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.  Tilt  ofr^pf  thU  toblft  iff  to  find  anf  power  left  tli^n  the 
loch  power  of  any  number  under  109  tfanif  to  find  die  7th 
|i9Wfr  of  6, 1  lode  in  that  column  wbicb  bas  7  at  the  top,  and 
iatha|]inewbi<:bha<6-on  thekftbandyaiid  Inthc  jonAuMi 
«f  tbefe  two  lines  if  t79956» 

Tbe  n$t  of  aoy  number  is  that  number  whicfa^  being  niut* 
tiplied  into  itfelf  m.  certain  number  of  times,  will  ptoduoc  the 
g^eji  number ;  thus  a  is  the  fquare  root  of  4,  becanfe  a  nuU 
tiplied  by  2  produces  4;  and  3  is  the  cube  root  of  ay,  fer 
3  ooiikiplied  3  times  into  itfelf  continually  produces  27. 

'There  a|»  many  munbers  the  given  roots  of  which. can 
never  be  exadly  found,  though  by  decimal  fradions  we  nu^^ 
approximate  towards  it*to  any  degree  of  exa^neft ;  but  the 
power  of  a  given  number  can  always  be  found  exa6tly. 

Tbofe  roots,  which  only  approximate  towards  the  truth, 
are  called  Jitrd  mots,  and  thofe  which  perfedly  exprefs  the 
root  of  the  given  power  are  called  rational  roots  2  thus  the 
fquare  root  of  5  is  a  furd  root,*  as  it  cannot  be  exadtly 
exprefled ;  but  the  cube  root  of  8  is  a  raUonal  raot|  being 
exactly  2, 

To  exiruSt  ihe  Square  Root. 

Rule  I.  Divide  the  giv^  number  into  periods  of  tw6 
figures  each,  by  placing  a  point  over  every  other  figure, 
beginning  with  that  in  the  phice  of  units. 

a«  Find  the  greateft  fquare  n^oc  of  ihe  firil  poriod,  '^ui 
place  it  on  the  right  hand  of  the  given  Bua>bcr|  like  «  ^ua^ 
tient  in  divifion, 

3.  Subtraft  die  fquare  c^  this  ropt  from  the  afoiiefidtf 
period,  and  to  the  remainder  bring  down  the  next  porioc^ 
and  caU  it  the  refolvend. 

4.  Double  the  figpres  iu  thf  quotient  for  a  new  4iviC^  t» 
the  refolvend,  and  find  how  often  this  divKbr  {s  coataiiKxi  in 
the  refolvend,  exclufive  of  the  unit  figure,  and  place  the 
anfwer  both  in  the  quGtient|  and  on  the  ri^t  hand  of  rh# 
41vi£br. 

$.  Then 


■I  ■  I    — — —  — — — M»»»l^ 


5.  MttldpljrtheAtiibr 
figure^  and  ibbcnft  the  pradsft 
the  mnaificler  bringdown  tbei 

6.  D(Mt>k  tbe  %«»  m 
dus  hft  idblfcad,  aad  Iflck 
caclnfivc  of  the  wni  igi"^ 
Quotient  aod  Avifiir  m  1 
ner  through  each  new 
quodeot  wiil  be  the 
number. 

Exmmpki.     Whit  is  dKfi|aHC  IMC  of  5954096^ 


483    1740 

Sl  '449, 
4866I  S9196 

Thejii^Kr 


After  diriding  tbe  g^tca  omBtaar  islo  pokd»  fif  fvo 
figures  each  b)r  tfaepoiiics»  I  iod  the— dUqniT  fcatrf  $ 
(as  that  is  pointed  for  the  firft  period),  vhidi  iis;  I  iken^ 
fore  place  1  in  tbe  i^docicnl^  aBdtiiefi|Mieof  s»  ^AUkma^ 
I  ftthtna ftom  thb  firft  period  {,  oMto  iltf  HBMJoiii  1  T 
bring  down  the  nett  period  93  $  tfaos  I  faove  19  for  a  ocir 
refolyend  (for  the  unit  figoie  5  b  to  be  negfeaod)^  tkeal 
take  the  donbke  of  the  6gote  a  in  the  fooiieDt  for  o  dhrifoc^ 
aod  fctking  how  often  it  is  cootMid  ID  1 9»  the  lefotfva^  dv 
aofwer  b  4,  which  I  phM:e  in  tbe  qnoiicaCt.aod  aifo  00  Itm 
right  hand  of  the  divilbr  4;  then  I  nmldplf  the  dMfor  thus 
iDcrcafed  by  41  and  the  produft  ^76  I  pbce  vadcr  and  fob* 
tra^  from  the  bft  refolvendy  and  tt>  tbe  remabdcr  i/lbriog 
down  the  oext  period  40  ;tbaa  I  bares  74  for  a  uemwMof^ 
ctid,  and  48  the  double  of  the  figutca  in  A^  ^i^idfBtfovi^ 

Vol..  U  iLk 
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new  divifbr ;  then  I  feek  how  often  the  divifor  48  is  con- 
tained in  174,  and  theaofwer  3-1  place  both  in  the  quotient 
and  divifor  at  before,  and  multiply  the  divifor  alfo  thereby, 
and  the  produ^  1449  pl^<^  under  and  fubtra^ied  from  tlie 
lefolvendy  there  remains  291,  to  which  bringing  down  the  hft 
period  961 1  have  I919  for  thclpft  refolvend,  and  the  double 
of  243  or  .486  for  a  divifor :  this  hft  quotient  is  6,  wliicfa  I 
place  in  the  quotient  und  divifor,  and  multiply  the  di^ibr 
thereby,  and  theprodudift  tfqual  to- the  lad  refolvend  :  thus 
2436  is  the  anfwer. 

J^.  2.  •  Whatris  the  fquareroot  of  152399025  ? — Aft/krr 
12345. 

•       •       • 

i^.  3*  What  ift  the  Iquare  root  of  2207 1 204 ? — AnftDtr 
4698. 

To  extraQ  the  Cube  Root. 

RuU  I*  Divide  the  given  nutnber  intp  periods  of  three 
figures  each,  by  placing  a  point  over  twcry  third  figure, 
beginning  with  the  unit  figures  «  . 

2.  Find  the  greateil  cu5e  In  tFe  firft  period,  and  place  its 
cube  root  on  the  riglit  hand  of  the  given  number. 

3.  Subtra^  the  cube  from  the  faid  periocf,  and  to  the 
I'emaioder  bring  down  the  &ext  ^riod,  which  is  called  thi 
refolvendr  * «  !•?■  •    , !/  ^     •  . 

4.''.'Placcthifeetlmes  chtfnMXufiderthe  refolvend,  and  alio 
threetinief:thefquareof  the  rocit„  the  latter  being  removed 
xmt  place  m  the  left;  thefe  two  added  together  form  a  di- 
.*> '5^.i>Saelc:how:ofteii  this  divifor  iscontainedln  the  refoif^ 
cnd^  exdufive  of  the>placeof  tfaits,'  and  plaee  bne  lefs  than 
the  auiivdr  krthe  quotient.  "  '     •.  . 

6.  JjUndorthe  diviforJi])iace'  the  cube  of  <!hd  lal^  quotient 
<figure,.ii:hc.iqu3re  of  it  ipuItiplSed  ;by  i\ktt  tilne5  the  #eft  of 
ihe  j^iKftieati^amd  .three  cdmea  thb^  root  multiplitd  by  the 
-fi^aare  of.  ihc  quotient ;  eMih  oiihc  v/to  lattet;  hundbers  bdng 
immmn^tism  ^ce:finth^:  tdb^aMs-tlio  left-liaad  than  tbb 

foregoing^ 


\>  ** 
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OF  VULGAR  ABITHlffETIC.  ^57 

foregoing,  and  the  fum  of  thefe  three  numbers  is  called  the 
fubtrakendn 

7.  Then  fubtra^t  this  fubtrahend  from  the  reiblrend^  and 
to  the  remainder  bring  dowo  the  next  period  for  a  new 
refolvend,  with  which'  proceed  as  before,  and  fu  00  dll  the 
work  be  finifhed. 

Example  4.     What  is  the  cube  rttot  of  1645M592  r 

•     •     • 
164566592(548 
12^  cube  of  the firil  period 

7^S)  39^66      firfl  refoWend 

1 5      three  times  the  root  5 
7q        three  timea  the  iquare  of  5 

765       firfl  divifor 

'  "64      cube  of  4      * 

240        fquareof  4  multiplied  bv  3  tinvn  5 
300         three  times  4  multipised  by  i*je  fquare  irf  5 

42464      fubcrtbeod 

S67 42^) 7102502  fecofid  fefirivend 

162  three  times  $4 
8748"  three  times  the  (quire  $4 

8764;^  (ecoiid  divifor 

ii2  cube  of  8 
10368    fquarr  of  8  muld^lied  bv  3  tk:es  $4 
69984      three  times  8  multiplied  by  rfje  f'^uv*:  fX  J4 

71025^2  fecond  fubrrahtmd 

'■  1;  % 

Anfuaf  546  the  cube  roo(  fequ^cdb 

Q*.  5.  Whaiii  the  cube  root  of  389C'i7? — Am/.  73, 
<2«f.  6.  What  is  the  cube  root  of  405  -//^  f — .<^*/  ;^* 
There  arc  many  other  methods  of  r%\r^^\i^^  t?*e  ctif>e 

rootgiren  by  ciffcrcnt  mathemaiiciant ;  hot  w^sir  <A  whkb 

1  liave  feen  are  fo  fimple  and  eafy  to  be  rtmernijered  a»  ffit 

method  here  laid  doirn. 

After  what  has  been  faid,  it  need  bardiv  be  n>f rjtlorAed, 

that  theeztra&iop  of  tbr  fquare  root  is  proved  by  rxiultlf/ly- 
' ing  the  tDOC  into  itfcif;  and  the  exSra>dio;j  of  tU;  cube  root^ 

bv  multiplying  the  rdofi  ihrtt  tinges  into  itlcll 

-'-  '  Kka 
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CHAP.  rv. 

Of    decimal    ARITHMETIC. 


SECT.  I. 

t 

KSDUCTION  %T  DBCXMAL  FRACTIONS. 

A  DECIMAL  fraftion  is  that  fri&ion  whofe  deoomiqator 
hat  an  unit  in  the  BrA  pkce  od  the  kft  hand,  with  as  ipaojr 
cyphen  annexed  asneceflarjr:  tbus-i^,  -^^  tHqi  tUIv* 
&c.  are  dedmal  fnS&om*  But  tbefe  fraffions  are  ufuallf 
exprefled  in  writing  without  a  denominatory  bj  writing  the 
numerator,  and  prefixing  as  many  points  or  cyphers  beibfi^ 
it  on  the  left  hand,  as  there  are  more  places  of  figures  in  the 
denominator  tlian  in  the  numerator.  Thus  the  foregoing 
fra6Uon^are  written  .5,  .25,  .0481  .0572,  and  expTefibd  five 
tenths,  ^^risB^-five  hundredths,  forty*eight  thoufaiiilths,  &c. 

Cyphen  phced  on  the  right  hand  of  dcdmal  firafdons 
make  no  alteradon  in  their  value :  thus,  if  a  cypher  be 
annexed  to  the  foregoing  fraftion  ,5,  it  will  be  then  .50 
fifty  hundredths  or  half  an  integer,  as  before ;  if  two  cyphers 
.500  it  will  be  five  hundred  thoufandths,  or  |,  and  the  iaoit 
of  the  others. 

But  cyphers  placed  on  the  left  hand  of  a  decimal  fradioa 
decreafe  their  value,  every  cypher  decreafing  it  in  a  tenfiAd 
proportion:  thus  .5,  •05,  .ooj,  are  five  tenths,  five  hiUH 
dfcdths,  five  thoufimdths  parts  idpeftively. 

The 


Of:  tIBCniAL  AMTHIIBTIC'  ^5^ 

The  .YBluc.of  every  figure  in  a  AciaMt  firadioa  'incicUtt 
in.a  tenfold  propoitioa  from  the  firft  place  on  the  rigbt  hand, 
u  in  whole  numben. 

The  figurei  in  the  firfi  plice  of  a  dedanl  fraftioo  on  the 
left  hand  are  called  /rnwi,  thofe  in  the  lecond  placs  Jttmdty 
tbole  in  the  third  place  fiiVdb, .  &c 
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; '  'Cj/?  i;    To  rediice,a  vulgar  fradion  to  a  deeisuf  one  of 
tb«  fame  Tattle.  '  '  t 

Rufe.  DiVidethc  Numerator t)^  the  denominawr,  and  tht 
quotient  will  be  the  decimal  fraAioii  required- 

If  the  numemorSe  too  fmall  to  be  divided  bf  the  detio* 
'tninator,  ^ddooeor.  morecypbcfs  thereto,  in  which  cafe  at 
many  places  mufi  be  leparated  from  the  qtHttient  far  decimals 
as  the  difference  of  the  number  of  places  of  decimals  in  the 
dividend  and  the  divifor,  and  the  remuhing  fignrts  id  the 
quotients  (if  any)  are  integen. 

But  if  the  number  of  places  in  the  quotient  be  kfs  than 
the  reqiiirtd  number  of  decimal  places,  as  many  cyphere 
.mufi  be  prefixed  on  the  lefi  hand  ttwreof  as  are  neecSarj. 
.B'Mtfl*  I.  What  is'thededmalfrai^tQnolF.a  pound  c^ual 

|toj?  J  :    ■'■   .  ;;  "-_■:    ;  ■"     '        ■ 

" '  -    Here 


Here  two  cyphers  muft  te  adMed  16  the  nume-    -     4)900 
rator,  which    divided  by  4  quotes  75,  which  I  7$ 

mark .  fer  dteimaK  as  there  are  two  decimals  ^ 

added  tp  the  dividend,  and  the  qaotlent  is  tbc'leventy-'iive 
hundredth  parfora  pouod,  of  il  'cqiif  to  15/.'      "' 

Example  2.  What  is  the  decihlal  fraction  of  a  pbund  equal 
t0  9</.? — ^n/!.0375.  *  ^' 

As  there  are  but  three  places  of  figures  2 4,0)90060 (.03  75 
in  the  qudcieiit,  Iplaceacypher  bn'the  ' 

left  thereof^  for  there  (hould  be  f&ur  figures  pointed- ofF  for 
decimals,  being  fo  many  cyphers  annexed  tO' 9;  tfatis  the* 
quotient  is  ^{^9  of  a  pound. '  .     ,    . 

Example  3;  What  is  the  decimal  fradlon  of  a  p6urid  for  3 
farthings? — Ah/.  ,0011%  ^^  \.       f-  - 

Here  the  vulgar  fra^Hon  for  3  96,o)30o6oo;b(\ooj'i25 
feirthings  is  -^ ;  I  therefore  place  '     ' 

as  many  cyphers  as  are  neceflary  to  tbe  numerator  ^,  which 
in  this  cafe  is  6  cyphers,  and  the  quotient  is  3135,  but  there 
muft  be  6  decimals  in  the  quotient^  as  there  are  6  in  the' 
dividend  and  none  in  the  divifor;  I  therefore  prefix  two 
cyphers  to  the  left  hand  thereof  as  before  dire^d. 

Example  4.  What  b  the  decimal  firadion  of  a  year  for 
73  days? — Anfustr  .%^  equal  to  ^^  3^5)73o(a 

Cafe  1.  To  find  tbe  value  of  a  dedmal  fraAion  in  moxte\', 
weight,  or  meafure. 

Rule,  Multiply  the  decimal  fraf^ion  by  the  number  of 
parts  of  the  next  inferior  denoinination,  and  from  the  pro- 
Axi6i  cut  off  as  nnany  figures  from  the  right  hand  fide  as 
there  are  decimal  places  in  the  fraction. 

Then  multiply  thcfe  figures  fo  feparated  on  the  right  liand 
by  thf  number  of  parts  of  the  next  inferior  denomination, 
and  frOm  tlie  product  cut  off  as  many  figures  as  this  lafi 
multiplicand  has  decimal  places,  as  befere. 

Proceed  in  the  f:.m?  manner  through  all  the  denomina- 
tions, then  the  feparated  figures  on  the  left  hand  fide  will  be 
the  anfwer. 

jr. 
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Mx€mpUip  Wbttisthevalueof  .564of  apouodfierliag? 

1S64 
go  (hUliogi  in  •  pound 

Here  I  multiply  the  jprtxk   h^^q 
decimal  bj  lo,  the  number  of         la  pence  in  a  (billing 
ports  of  the  next  lefi  denonii-     St 3^ 

aation,  vit.  (hilUngs^  and  from   i  fathiogs  in  a  penny 

the  produa  I  fepante  the  tbiee     '^^^ 
figures  on  tht^right  hand,  180,     j^j^  ,  ,^^  ^  j^^  440  of  a 
aa  there    ztt  >bree  places  of  ftrthing. 

decimals  in  the  given  number. 

I  then  multiply  thefe  feparated  figures  280  by  12,  and 
fipom  the  produd  3360  I  feparate  the  three  firft  figures  360, 
as  before,  to  be  multiplied  by  the  parts  of  the  next  denomi- 
nadon,  viz.  4 ;  then  the  figures  flanding  on  the  left  hand  of 
thefe  feparated  figures  will  be  the  anrwer.— i  u.  3|^. 

The  lame  rule  fenres  to  difcovcr  the  value  of  any  other 
integecsi  having  regard  to  the  number  of  partt  .contained  ia 
each  inferior  denomination. 

Thus  to  find  the  value.of  a  decimal  fira&ion  of  a  pound 
troy,  I  firft  muldply  the  fra£tion  by  12  to  find  the  ounces^ 
then  the  feparated  figures  by  20  to  find  the  pennyweights^ 
and  Ufily  by.  24  to  difcover  the  grains. 

^.  2.  What  b  the  value  of  .6725  of  a  cwL  \'^da/hfir 
2qrs.  191b.  50Z. 

^.  3.  What  is  the  value 'of  .61  of  a  ton  of  wine?— 
Amf^  2hhds.  27galls.  2qtx«  spt. 

Gs/^3.  To  find  the  value  of  a  decimal  of  a  pound  fierlin^ 
by  infpedion. 

KmU.  Double  the  firft  figure  of  the  decimal  on  the  left 
hand  for  (hillings ;  and  if  the  next  figure  be  5,  or  above  jf 
add  I  (hilling  more  to  it :  then  call  the  figures  in  the  (mod 
and  third  pUces  farthings  (after  dedu£tiog  {  from  thefiecond 
figure  if  neceflary),  and  if  the  number  of  forthings  be  above 
12  abate  one,  and  if  above  37  abate  2.  The  other  figurea 
in  the  fra^ion,  if  more,  are  ncgle£led« 

Example 


% 
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Ejuunple  x.  Find  the  value  of  .564  of  a  pouod  by  infpec- 
tion. 

Here  I  take  the  double  of    For  the  $  take  X0!f. 

5,  thcfirft  figure,  for  fliiUings,    For  the  j  in  the  6  take  i 
which  is  Ks  alfo  I  fhilUng    ^^''*'  14  remaining  o     ii  ' 
iDore  for  the  5'obQtained  in  "     ^* 

tbe6,  and  the  remaining  14  (viz.  x  in  the  6,  and  4)  I  con« 
fidcras  farthings,  abating  i  becaufe  they  are  above  12,  which 
make  3!^. :  thus  the  decimal  .564  of  a  pound  is  1 1/«  3!^. 
as  may  be  feen  in  Cafe  4. 

^.  »•  Find  the  value  of  .7880  of  a  pound  by  infpedion, 

Q».  3.  Find  the  value  of  .14739  of  a  pound  by  infpedion, 
"^Att/l  ax.  ii|</. 

Cq/f^.  To  find  die  decimal  fraAkn  of  a  pound  equal  to 
any  given  number  of  ihilltngs  and  pence* 

Rmie.  Write  hilf  the  greatefi  even  number  of  (hillings 
lor  the  firft  figure  In  the  decimal,  and  the  number  of  hr- 
things  in  the  pence  and  farthings  for  the  fecond  and  third 
figures,  obferving  to  add  5  more  to  the  fecond  figure,  if 
the  number  of  Qiillings  be  odd ;  alfo  add  one  moire  to  the 
third  figure,  if  the  farthings  exceed  12,  and  add  2  if  they 
exceed  37. 

Example  i.  Find  the  decimal  fra^on  of  a  pound  equal  to 
III.  3 (J. 

Here  ibr  the  I  x/.  I  take  I  of      For  half  to  take        .5 
the  next  greaieft  even  number,      For  the  odd  (hilling   ^5 
which  is  5,  for  the  firft  figuie      ^^"^  **  3  J  ^014 

of  the  decimal,  and  for  the  odd  -li-f 

Ihiilingi  place  j  to  be  added  to  the  fecond  figure;  then  for 
the  3ii/*  I  take  14  to  be  added  to  the  fecond  and  thixd  num- 
bers,  at  there  arc  13  fivthing^  in  3}^/.  and  i  is  added,  as  the 
fiirtlungs  areabov^  12  ;  thus,  the  decimal  is  .564  of  a  pound. 

Qu.  2.  nod  the  decin^l  equal  to  18/.  4}//. — Aa/.  .919. 

Qm.  3.  Find  the  decimal  equal  to  1 7/.  (^\d.^J»f.  .878. 
Vol.  I.  I- 1  SECT. 
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SECT.  II. 


OF  ADDITION  OV  BBGIMAbl. 


Addition  of  decimal  ftaAiont  is  perfermed  in  the  (anir 
manner  as  addition  of  whole  numbeni  except  in  the  di^w- 
fition  of  the  fipirea. 

Ruk.  Place  the  figures  exadly  under  each  other^  accord- 
ing to  the  value  of  their  places,  that  i%  the  whole  numbers 
(if  any)  under  each  dther,  as  in  addition  of  whole  numbers, 
and  the  ira&ions  are  aUb  to  be  placed  acoorcBog  to  their 
values,  VIZ,  primes  under  primes,  iecondt  under  ieconds,  fee 

Then  find  their  fumas  9^1  whole  numben^  aiMi  potnl  off 
as  many  phcet  for  decimals  as  are  equal  to  te  graatcft 
number  of  decimal  places  in  any  of  the  given  numbers.. 

EMiM^d  I.  Whatisthefiunof  na.5709,  x.031  H9^«c>c>Ii 

2.971,  .Q0726^ 

92.  $709 

Here  the  numbers  are  added  together  like  zu?3 

whole  numbers,  and  the  number  of  places       i^g^'Oot 
pointed  off  for  decimals  are  5,  equal  to  the  ^*^!a6 

greateft  number  of  decimal  phices  in  any  of      iri8*c8oi6 
the  given  numbers.    The  figures  on  the  left      ■    ■    '■ 
hand  of  the  decimal  point  are  whole  numbers  or  integen. 


More  Examples. 

3.319 

4 
22.T79 

224,0x0 

24.002 

.oi$ 

.120 

.12$ 

.3006 

-2.24 

75.002 

41.2278 

112.01 

ICO.  1002 

112.002 

7.8602 

201.4482  i7?-7344  546.2402 
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* 
SECT.  III. 

or  SUITBACTION  OF  DBCIMAJUS* 

Drcimal  fraftioDS  are  fubtraded  in  the  fkme  maoner  at 
whole  numbers,  but  the  mifiiben  tre  placed  and  the  deci- 
mals pointed  off  according  to  the  rule  gurea  in  the  fonrgoing 
fedion. 

w 

Exampk  I.    What  is  the  differenoe  of  24.7.0729  and 

3  746.805  7  S«? 

Here  the  nppermoft  number  confiflsiif  6     S746-8o$732 
places  of  dedmabi  wherefore  the  reaad^iider      ^47*o7^9 
fought  muft faaveas  many  dedmal  places ;  in     3499-73^o3^ 
cvtry  other  re(ped  it  is  wroaghc  like^  fubtni&ioB  of  wh«le 
numbers. 

Examplet. 

SO.0192  928.12004  3*703  X 

14.129732  4poux>2  .002397 

^.889468  .  528.11804  3.700703 


SECT.  IV. 

OP   MULTIPLIC4TIOMr  OF  0SCXMALt. 

RiriB.  Multiply  the  g^ven  mimbefl  one  by  the  other,  as 
in  whole  numbers. 

Then  point  off  as  many  figfifes  for  dedmals  as  there  are 
docimat  places  in  both  the  numbers ;  but  If  there  be  not  fo 
many  places  in  the  produd,  as  many  cyphers  muft  be  pre- 
fixed on  the  left  hand  thereof  as  wiU  onake  up  the  number 
of  decimal  {daces  required. 

Example  I.    Multiply  2  03271  by  .0056. 

LI  % 
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1 


In  this  example  the  number  of  decimal  a.ojayi 

places  in  both  the  multiplier  and  multiplicand  — :22i^ 

is  9;  but  the  produa  confifts  of  only  8  j^^*^^^^ 

figures,  therefore  I  muft  prefix  one  cypher  ;^^^^g^^^^ 

on  the  left  hand  thereof,  which  makes  the  ^ 
true  produa. 

Examples. 

27.02943  2.20434 

4.30020  .  .43970 

540  58860  15430380 

810882900  1983906 

io8m77*  661302 

116.2319S4B860  iliZi^ 

■    -    ■       ■  •96924  82980 

Thus  it  appears  that  in  multiplication  of  decimal  fraaions 
there  is  no  neceffity  for  placing  thofe  figures  of  the  fame  ralue 
under  each  other,  as  in  the  two  foregoing  rules  *• 


SECT.  V. 

OF   DIVISION  OF   DECIMALS. 

This  rule  is  alfo  performed  as  divifion  of  whole  numbers, 
but  from  the  quotient  point  off  as  many  figures  for  decimals 
as  the  decimal  places  in  the  dividend  exceed  thofe  in  the 
divifor.  But  if  the  pla^  in  the  quotient  be  not  fo  many  as 
ihould  be  pointed  off  for  decimals,  as  many  cyphers  muft  bb 
pUced  on  the  left  band  ^$  necef&ry. 

■!     I ■       *  <  ■  ■■         ■ 

"*  There  is  a  contn£led  method  of  working  both  this  and  the 
foUowini;  rule  given  by  many  writers  on  arithmetic.  They  are,  how- 
ever, not  very  iimple,  and  fftay  very  well  be  fuperfeded,  by  omitting 
fome  of  the  decimals  in  both  numbersy  and' working  according  to  tbt 
general  rule. 

If 
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If  at  any  time  there  be  a  reroaitidery  and  if  it  be  required 
to  have  an  anfwer  to  a  greater  depee  of  exafioeft,  as  manjr 
cyphers  may  be  affixed  to  the  ri^  hand  of  the  <fi?ideiid  as 
is  thought  proper. 

Example  i.     Divide  1836.88305  by  13.  15. 

*J-^M)"836.8830S(79.347 

i6ioj 

11K638 

-    -        ^o^3S 
In  this  exffmple  there  are  8  033 

three    more   decimal  pkces  6  94$ 

in  the  dividend  than  in  the.  ,1  0880 

divifor ;  there  mod  therefore  ^^ 

be    three    decimals   in   the  '^^S 

i6ao5 

quotient.  ■  ■ 

Exa$iiples* 

2  '  3    . 

J46)37.oo34(.x849  aod  7)472.0000(459$ 

146  4108 

1%      40  61   20 

II  68  52  3$ 

729  9^5^ 

^84  91^3 

2384  6070 

1324  21i 

70  9^5 

In  the  fecond  example  tliere  are  4  decimal  places  in  the 
dividend,  and  none  in  the  divifor,  therefore  there  muft  be 
4  places  of  decimals  in  the  quotient. 

And  in  the  third  example  as  the  number  of  decimal  places 
in  the  divifor  and  dividend  are  equal,  being  4  in  each,  there 
muft  be  no  decimab  in  the  quotient. 

£very  other  rule  in  arithmetic  may  be  performed  by  deci- 
mal fra^ons  as  well  as  by  whole  numbers,  as  the  fame  rule 
ferves  for  both ;  thus  in  the  rule  of  three  dire^  in  decimals, 
the  fecond  and  third  numbers  are  multiplied  together  for  a 
dividend,  and  the  firft  number  is  the  divifor  as  in  whole 
numbers ;  and  the  like  may  be  obferved  of  every  other  rule. 

C 
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Of  StOCK-HOLDING. 


SECT.  L 


THB  NATURE  OF  THB  FUBLIC  ttOCICS. 


/ 


X  HE  public  flocks  of  Grent  Britain  is  an  invention  in  imi- 
Ution  of  the  ftate  of  Florence,  which,  in  the  year  iS44» 
owing  60yOOo/.  and  being  unable  to  pay  the  principal,  con« 
verted  the  debt  into  a  public  flock,  transferable  from  one 
individual  to  another,  with  interefl  at  5  per  xent. :  thefe 
public  flocks  were  called  a  ^ani  or  mounf^  and  the  prices 
varied  according  to  the  (late  of  public  affairs. 

In  imitation  of  this,  foon  after  the  revolution  in  Great 
Britain,  the  expenfes  of  fettling  the  new  eflabiifhiiient,  car* 
rying  on  long  wars  on  the  Continent  for  reducing  the  French 
moDarchy^  fecuring  the  Dutch  barrier,  fettling  the  Spanifh 
fucceifion,  kc.  increaM  to  fuch  a  degree,  that  it  was  tbooght 
advifable  to  draw  upon  pc^erity^  rather  than  reduce  the  ftate 
by  an' immediate  payment. 

It  waa  therefore  the  policy  of  roiniflen  of  that  day  to  ruft 
a  public  flock  with  transferable  floires,  thus  converting  tbm 
debt  into  a  new  fpecics  ot  property,  for  the  fecurity  of  which 
Fariiament  pledged  their  .^th ;  and  this  example  has  been 
clofely  followed  ever  fiiice« 

This  fyflem  laid  the  foundatioa  of  ^hat  b  called  the 
national  debt,  to  which  every  fiock^hoMtr  ia  a  ctfdiior. 

Thus 


41V  fTOCK-4BOLOf  flO*  Vfl^ 

Tkus  the  pwpetty  In  die  kiugd^m  in  siei  hu  been  gmtAf 
uKrcuedy  oomptnsd  to  ditt  or  ronnnr  tUBcs  %  bot  iff  wc  in* 
quire  into  the  nitnic  of  dut  piupgfftjFf  we  fliall  fini  k  etiit 
omty  in  tmat^  in  peper,  ind  pobBc  hkk;  but  fhit  s  Ml« 
«at  §ot  the  pabBc  creditor  to  tdj  npoOy  lor  tbeptB^eii 
notking  left  tbtn  the  land,  the  tnde^  and  perfimal  indoHry 
of  the  fubjed,  from  which  iborccs  the  moiiejr  mvft  arife  to 
pay  the  intsicfts  in  thefe,  tbeieibrei  the  propcity  of  the 
public  creditors  doei  really  enft,  ooniequcotly  the  vihieof 
the  hod,  the  trader  and  induftry  of  the  MjeEtf  me  tfini* 
fftifiied  in-propoitioo  as  the  debt  increaics. 

To  demooftrate  tins,  if  a  debtor  owes  loo/.  the  creditor 
has  a  demand  upon  lum  to  that  amonpt,  and  though  he 
may  not  call  upon  him  for  the  principal,  yet  fo  much  of 
the  debtor's  elhtte  is  alwa3rs  transferable  to  the  creditor;  and 
the  ikme  principle  holds  good  with  regard  to  the  public 
creditor. 

Therefore  the  propeity  of  every  ItnrlhfiMcr  ooofifti  in  a 
certain  poitloB  oT'  die  oaiional  debc 

To  pay  the  intered,  and,  if  required,  the  principal  of  this 
debt,  certain  taxes  pc  approptinrj  8  .tbefe  tncs  weir  ori- 
ginally feparatean4  diffinA  {nrndM,  mad eatth  of  then  w»  a 
fiECurity/or  •  ceruin  fum  advaooedf  they  war  afxrwwdi 
united  together  in  three  capital  teid%  which  air  tiae  pnadpal 
funds  of  any  account,  called  fkc  fmtrml  fimd^  the  4tggre^sig 
fundy  and  Szutk  Sea  fimd  ;  and  the  fbodt  ibus  united  to^riier 
are  become  mutual  fecuritieaiiDr  each  other,  and  the  wfaok 
*  pfuduceol  ihen  liable lofsy the ioirffeft charged  upon  each. 
The  furpluflcs  of  thefe  three  foods,  crftr  and  ^bowt^m 
intereft  chaiged  upon  ibta,  air  diR^ed  to  be  ar  die  Sf^ 
po£u  of  tae  Parliaoictit,  and  are  ufually  calied  the  jMmg 
ftmd^  becaofe  orkioaUr deigned  to  trduee the  oatkmal  debt: 
to  this  have  fartehr  been  added  firveral  other  doties  grutfed 
in  hter  rears. 

This  finking  fcod,  with  the  other  doties  adoad  tbercte^  is 
die  laii  rffoit  oi  the  nadon,  oo  which  tnuft  depend  all  o«r 


tTo  or  'trtKac-ROLDimi. 


liopet  of  dUcbar^giDg  our  incuoibrances.  But  by  a  fiaiute 
pftfled  in  the  36th  ytix  of  Geo.  III.  Pariiamect  vefted  one 
niDioo  unuaUy  id  coromiffionerf  for  the  redu&ioQ  of  the 
debt :  in  which  a£t  finreral  pmvifions  are  made  to  |>reveot  this 
fund  firom  beiog  appropriated  to  any  other  purpofe  at  any 
future  dme*  In  coorequence^of  this  ad  8|aoo,ooo/.  had 
been  redeenncd  in  February  1 79a. 

Since  which  period  impofts  have  been  applied  to  the  fimr 
purpo&i  partituhirly  tbe  redemption  of  the  hu)d*tax;  and 
ievenl  new  loans  have  been  opened  on  difierent  conditions* 


SECT.  II. 

SIMPLS  AND  COMFODND  INTSBX6T. 

* 

SiMFLB  intereft  is  the  allowance  made  by  the  borrower  of 
any  fum  of  money  to  thelender,  according  to  a  certain  rate 
per  cent,  per  annum,  wUch  is  limited  by  law  to  $  per  omt* 
per  annum,  that  is,  5/^  fin*  tbe  ufe  of  100/.  for  one  year,  and 
xo/.  for  the  ufe  of  k  for  two  years,  or  10/.  for  the  ufe  of  aooL 
for  one  year. 

Principal  is  the  fum  of  money  lent. 

Interefi  or  rate  is  the  fum  agi^  upon  for  the  ufe  of  tbe 
principal. 

Amount  is  the  principal  and  intereft  added  together  *. 


^  In  the  courts  of  law  intereft  for  money  lent  is  computed  for  ycuB, 
quarters  of  years,  and  fmgle  days.  But  for  the  intereft  on  public  bonda 
belonging  to  the  South  Sea  and  India  Companies,  and  the  fecurities  of 
the  Bank  of  England,  the  time  is  genarally  computed  in  calendar  months 
and  days^  and  on  Exchequer  bills  in  quarters  of  a  year  and  days. 

4  SimpU 
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Simple  Iniereft. 

Rmie.  QoeftioitttiMR  conoeni  isfnefiare  refblvei  bj  rbe 
nile«#tbrK;  tbut-^ 

Multiply  the  principal  by  the  nte  uf  tnteftft,  and  ifitvk 
thcr  produd  by  ioQ|  and  the  ^ootieat  will  be  the  iirfcrct  ice 
one  year* 

Then  oiuUpiy  the  interrft  for  one  year  by  tbe  mniiber  of 
years  given,  and  the  produA  if  the  inCefcft  for  th«  time* 

But  when  parts  cf  a  year  aie  given,  then  fiad  wfan  aGqooc 
pan  or  parts  of  a  year  focb  pait  is,  and  take  ao  equivjknc 
part  of  the  intereil  for  one  year ;  or  find  the  inficrcft  for  fuch 
part  by  the  rule  of  threedife£L 

Example  I.  What  is  the  intereft  oi  245/.  lor.  foe  a  yean 
4  months  and  50  days,  at  5}  per  ceoL  per  umam  f 

24$  10  li^b^pin^  II  lOf  what  will  50  galn^ 

•  3§  per  cent.  $ 


736  10                           4a  19    ft 
112  15  10 


i,oo)S.(;9     5(8/.  365)4^9  »»     «('^ 

20  64 


i,oo)n.P;Cri/.  ^o 

JJ5  365)1291(3/. 


12 


I.O0)lO9lo(  lO^*  '^ 
12 


so 

«o 


365)23f)c(^^, 

2I'.0 


170 

4. 


8  II   10  I  year's  intcreft  365;6.ic(!/. 
2     '  ^6^ 


17382  years  intcreft  3«  ; 
2  17  ^4  4  months  intcreft  — • 
I      %     6}  50  days  intercft 


21       4      N^ 


»  ^ 


Voul.  Mni 
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lo  this  example  I  firft  multiply  tbe  245/.  lox.  by  the  rate 
per  ccnt«  3I,  and  the  produd  divided  by  100  quotes 
8/.  I II.  loi^  for  tbe  intereft  of  one  year.  Then  by  tbe  rule 
of  three  dire6t  I  find  tbe  intereft  for  50  days,  vhich  is 
i/.  3/.  6iJ. 

And  by  the  rule  of  prance  I  find  the  intereft  for  %  years 
1 7/.  3/.  8//.  and  alfo  the  intereft  for  4  months,  or  one  third  of 
the  year,  2/.  1 7^.  3}^.  which  3  added  together,  the  fum  is 
21/.  4/.  5^</.  for  the  anfwer. 

Qjieftions .  concerning  intereft  alfe  are  refohred  by  the 
double  rule  of  three;  t^ut  the  foregoing  example  msy  be 
wrought,  faying,  if  100/.  g^n  3/.  xo/.  per  cent,  ia  i  year, 
wh^t  will  245/.  loj.  gain  in  2  years  4  months  and  50  days  ? 

Qif.  2.  What  b  tbe  intereft  of  461^  for  i  year,  at  4  per 
cent,  per  annum  ?«^i4s/I  i8/«  8/.  q^J*  * 

Qu*  j.    What  is  the  amount  of  345/.  for  3  yeirs,  at  4} 

I 

per  cent,  per  annum  i^-^Atf/l  391 A  1 1/*  6W1         ^ 

Q».  4.  What  is  the  intereft  of  41 1/,  xoi.  for  3  noonths, 
at  4  per  cent,  per  annum  ? — Jn/,  4/.  2/.  ^^L 

^.  S«  What  is  the  anoount  of  241/.  for  a)  yean,  at  4i 
per  cent,  per  annum  ?-—i^i2^Birr  269/.  i2/«  ^. 

^,  6.  What  is  tbe  amount  of  400  guineas  for  4  yean  7 
months  and  2$  days,  at  4I  percent,  per  annum ?—26^Mr 
507/.  1 8 J.  qd, 

Qu,  7.  What  is  the  intereft  due  upon  an  Exchequer  bill 
of  900/L  at  3i  per  cent,  per  anoumi  for  2}  y^rs  and  67 
days  ? — AnpoHr  99/.  Qf.  i\d* 
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A    TABLE 

SBtWIHC 


The  Numler  of  Days  from  any  Day  c/*  one  Miinth  to 
the  Jame  Day  of  another  Month. 


ro 

Fram  iiiy  c 
Jin.tFeb.|M«f|Api|MiTlJaiie 

|/iiiT}Anrl«<T  |Oa.INa.|D«  | 

Feb. 

J65 
i' 

334|3o6a7!la45 

»'4i 

184 

i;jji«    93,  6) 

3' 

36!!j37i306[a76 

1*^ 

It; 

184153  isil  93 

6i 

Mar. 
Apr. 

=19 
9° 

a3|365UJ4|j04. 

*7J 

*4i 

»il  181  i^ijuq 

"io 

_^g    3''3'3i|33i 
89   61    3036; 

104 

174 

a43iisi8j!t;r 

»7Jp43;»r3iiSi 

Ml 

May 

134 

304, 

i^ 

TaT 

120    93i  61    31 

0^ 

304l27j;343^i3[i8» 

30 

j*,- 

33*1105  1-31241  »ra 

Aug. 

ZIl 

(81  153  las   m 

6.' 

3'3^!'i34  304.^7Jj'*ji 

Sept. 

*41 

ITIIT8;..;3.i3 

<>i 

6:^ 

i'lJ'iiJSSJ^'l" 

=74 

Ott. 

a73 

i42  2i4,:(e3 

■53 
.84 

.«^2l6,J   ,,365'V; 

104 

Nov. 

i04| 

J7Ja4i3i4, 

:^3^ 

^-1  -!   Air''^ 

Mfi 

Dec.  3j4l}Oj's7iU*'ai4'i*j''ii 

^C 

The  uft  of  thts  table  Is,  to  find  ho'  nuny  d^s  are  con- 
tained frotn  any  day  uf '  one  month  to  the  fiune  day  of  any 
other  Rwnth ;  thui,  to  find  bnw  many  dayt  diere  are  froii 
(be  lotfaof  March  W  the  toihof  OAobfr  f61ioir:ii£,  1  1<m>Ic 
inthat  column  which  fau  Alarcli  at  ibe  top,  and  tn  ibat  line 
which  has  Oaobcr  aa  the  left  band,  and  ia  the  jun&ion  wf 
Iticle  two  lioesl  fiiul'ai4  for  :ht  aafwer. 


Compound  Inlereft. 

Compound  inierefi  if  that  inlereft  wbicb  srilet  from  the 
jmnclp;d  and  ^former  iutereA  taken  together  as  a  prindpal  t 
thus,  if  looJl  be  put  out  to  iotercfi  fbrany  niimbv  of  ynn 
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at  fimple  and  compound  intereft,  the  intereft  as  it  arifes  is 
added  to  the  principal,  and  their  fun  becomes  a  new  prin- 
cipal ;  and  the  intereft  due  upon  this  is  called  compound 
intereft* 

Rsie*  Find  the  amount  of  the  given  pnncipal  and  iha 
firft  payment  of  intereft,  by  the  rule  of  fimple  intereft.  Then 
tills  amount  will  be  the  principal  for  the  fecond  payment  of 
interefti  which  fecond  payment  of  intereft  being  added  to  the 
laft  amount,  forms  a  third  principal,  aod  fo  on  through  all  the 
payments  to  the  laft,  always  aocouotiDg  the  laft  amount  the 
principal  for' the  next  intereft. 

Examfie  i.  What  is  the  amount  of  54oiL  to/«  for  5  jrear; 
at  5  per  cent  per  annum,  compound  intereft  ? 

/•    '•    ^• 

540  10    o      firft  year's  priocipil 

»7    o    6      firft  year*!  imereft 

ieoond  year's  prindpl 
feoond  year's  intemt 

third  year's  princmal 
thivd  year's  interdfr 

fourth  ycu^  prindbpal 
fourth  ycisur*8  ^ntenft 


567  xo 
a«  7 

6 
6« 

59$  iB 
39  I? 

625  13 

3»  5 

II 

8{ 

656  19 
3a  16 

7* 
II* 

689  16 

7 

fifth  year's  principal 
fifth  year's  mtereft 

the  Anfuser* 


Afitr  finding  the  firft  year's  intereft  by  the  foRgoiag 
rule  of  fimple  intereft,  I  add  it  to  the  principal ;  thus  I  have 
567/.  lOi.  W.  for  the  fecond  year's  prificipal,  the  intereft  of 
which  is  28/.  7/.  6id,  and  which  added  10  iti  priocipal  giret 
595/.  I  fix.  old.  for  the  third  year's  principal,  to  which  is  alfo 
added  its  intereft  29/.  15/.  lo^d.  and  the  fum  625/.  13X.  i  ni. 
forms  a  principal  for  the  fourth  year,  which  is  alfo  added  to 
in  intereft  31/.  5/.  8}^.  and  the  fum  656/.  19/.  yy.htht 
principal  for  the  fifth  year,  which  added  to  the  laft  interd^ 
^ves  689il  16s.  yd,  for  the  anfw,er  required. 

5  Qm. 


I 


9tam 


Sii-nplc  bsi 
well  as  br 

iUU.  Mutipkj 


s  aa? 


tber,  and  the  peodac:  vnl  ^ 

Ratio  is  ibc  fiaipfit 
agreed  opoo ;  xhas  dit 


The  fra^ion  oppofite  eacb  rate  per  cast,  i:  tbt  fitr^Hui!  *J 
a  pound,  equal  to  the  intereft  of  i/.  fur  a  rtar  j  r  ad'i^  £j?»  • 
rbe  decimal  parts  the  ioteitft  is  of  tiie  priadnxtH. 

Thus  .oj  of  a  pound  is  the  intereft  of  a  :M#;;.':«d  '.-x  ^.*t 

year  at  5  per  ceat.  bei^f  equal  to  1/. ;  h  al'£>  iLcvs ".««?  'f< 

ifjitrdi 


Number  of  years 
Pounds 

33.8700 

3 

ioi.6ioo 

20 

Shillings 

J2.2000 

Ift 

Pence 
Farthings 

2.4000 

4 

X.6000 
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iDtereft  of  any  principal  for  one  year»  at  5  per  cent,  is  .0$ 

parts  of  the  pripcipal. 

Example  1.  What  is  the  intereftof  846/.  15/.  for  3  yeara^ 

at  4  per  cent  per  annmn,  firople  intereft  ? 

Prindpal      846.7$ 

Ratio  .04 

Here   for  the  xjx.  in  the  ~ 

principal,  I  take  the  equivalent 

fradion  .75,  as  taught  in  Cafe 

4  of  redu6HoD   of   decimal 

fractions ;     then    multiplying 

the  principal  by  the  ratio,  and 

the  produd  by  the  number  of 

years,  I  have  101.6100/.  for 

the  intered. 

Then  I  find  the  value  of  th«  decimal  .6100  in  (hillings 
and  pence,  by  the  rule  in  Cafe  s,  of  tedu6tion  of  decimals, 
and  it  produces  iis.  i^J. ;  thus  the  anfwer  is  loi/.  i2/«  %\d. 

Qu.  2.  What  is  the  fimple  intereft  of  254/.  ijs,  6d.  for  ; 
years,  at  4  per  cent,  per  annum  }'^An/wer  50/.  191. 6^. 

Qu,  3.  What  is  the  fimple  intereft  of  1760/.  for  2|  years, 
at  3I  per  cent,  per  annum  \^^Anf,  i$4/« 

Com|>ound  intereft  is  alfo  wrought  by  decimal  teAions. 

Rule  fox  which  is,  to  find  the  amount  of  i/.  for  i  year,  at 
the  given  rate  per  cent.  Then  raife  the  amount  to  fudi  a 
power  as  is  expreficd  hy  the  number  of  years.  Multiply 
this  power  by  the  principal  given,  and  the  product  will  be 
the  amount,  from  which  if  the  principal  is  extraded  the 
remainder  will  be  the  interdl* 

Example  i.  W^hat  is  the  compound  intereft  of  520/.  for  4 
years,  at  4  per  cent,  per  annum  ? 


i 


r.04 
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X.04 
1.04. 

4  16 
I  04 

i.o8  16    the  fccoud  power  of  1,04 

45264 
I  0816 

1.1248  64    the  third  power  of  x.04 
1.04 

4499456 

11x69858^    the  ibiiirtfa  power  of  f  x>4 
;»o    the  principal 

2  339717  120 
^8  4Q  2928  o 

608.3  2645  '^^    ^^  whole  aoiouiit 
520 

88.3  264;  120    AtfiotTf  or  intcreft  reqiiirBd. 


In  this  example  I  raife  tbeanount  of  x/.  for  x  year,  1.04* 
to  the  fourth  power,  and  omldpiyiDg  this  power  by  the 
520/.  principal,  thepfoduftii  608.32645x20  for  the  whole 
amount  of  principal  and  ioterefl^  and  tahin/Xn^  theprind. 
pal  therefrom,  the  remaioder  if  88.32645x20  or  88/.  6/.  6iJ. 

j^.  2.  What  istheaxnoant  of  450/.  for  5  ytarsi  at  4  per 
cent,  per  annum  ?<— j^  547/.  91.  xof/i 

Moft  writers  on  componxid  iotereft  g^retablei  to  difcorer 
at  once  the  compound  iutereft  of  any  fum  for  any  certain 
time,  at  different  rates  per  cent. ;  I  flull,.  therefore,  give  one 
to  fhew  the  manner  in  which  they  are  cooftroded. 


Ompound  Interefl,  at  3J  per  Cent,  per  jimmnt,  calculltd 

without  the  Lg/i  o^  a  jaigU  R-aSimf 

for  Twenty  Ytnrt, 


■°445'9774'<6B3oo7gitrt»<; 


'■l'>89JJiJ.57inMi6^4iySB7< 
.:211Z2ii£!i*i9V910o85ytraMOfK 
'4i059!7So6ii,„jg,i„.9Ji6s(i,5 
.Q49)7O^<t6„T;ji7<,g7Bi<^0^^,^68^; 

..5iio684573+6j(,(oj,5£,e,g        jg       ;,^ 
■05  '8B7W(K.7 1 1  .^siUgg-i^Q^Set  .41 95,  i ,  gj  j 
i.S<19S6o«035i484i«63.oa8iS,js,4;to5t6l7S 


"n;;sr'"i*=:*^*'i-''*'"*SS0«9i  151:0166015615 

■«7S348«3075'i«i'8ji7gu5593«,jg,;-7,|»6,j,8.- 
eSHoi7J09°76u564i4ii4.^8ij^,a7gt4JQ8o,i9ito,(ti< 
S 7984008 7S9o6»s 


'■'i'!'.""""''""«''*'"<"i'""'»"*»"'s'»" 

'o«!iM«ii;^;tSi:'"'°'""°'j'"'»i"j"»«9««7.s<ii 


'""■'J',*'"'"','''-'°""'°'^"'°'>"'-»°'<'"9''!'^WiJ^ 
■°*50llrl■g4^o^4^,7c<l^oot9llo^.„6t»To^4«„„„,6;4g7, 

,i97«gg>.m„4..,ii„t,„,„,,,.„^,,^^,^^_,^^^^^^^_,^^^P^^— - 
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The  foregoing  table  ihevis  the  amou.-it  of  jT.  prlxicptT,  tl 
3|  per  cent,  per  annum,  compoand  urercfi,  for  aiir  .-ist&ber 
of  years  not  exceeding  20:  thus,  tofiz>d  the  aznocnt  of  :/. 
for  1 5  yrarsy  I  feek  in  the  ubie  in  the  £rft  firie  of  tbe  fif- 
teenth year,  and  the  a^er.u  £i'^7SS4^f  ^^  eqaal  to 
x/.  1.3/.  6^. 

Though  the  uble  be  formed  onlj  for  liL  priocipil,  yet 
qucftions  that .  (B9Bfffn  ^U,  looL  iQ^flmjfr  any  nuhipleof 
10,  may  be  readily  anfWered  by  it,  by  ooly  mxnriog  rbr 
decimal  point  as  many  placet  funfacr  towards  the  right  band 
. jis j^e  pouodj  principal  ^njaia  cjpbg^^  th^%  tqt.Boi  the 
aix)QiiQt  of  lo/.  fior  A5  ypn,H  l^  fn  ccqt^.cofppflMnod  iajp- 
red,  I  place  the  decimal  point  one  place  fenher  ti^rards  tiie 
rjght  hsmd,  aad'Che.aofw.er  i?  rt6*7Ct,  4fc.  oj  16/.  lo.  pi/. 
and  for  100/.  the  anfwer  is  ;f  16  7.5348,  &c  or  Z67A  lOi.  8|^« 

.  »   ■  s   ■       "  ,      -        . 

.  1     .      .      •  > 

II.  .-.•f-if*-..  «,•,««- 

The  Gofffhliam^  tUT^ 

The  foregoii)g;|a^,i  ao^  al(  others  pf.^  fiiroe  nature, 
4x3:  formed  by  mMltipIyiisg  tbc  priocipa}  by  t^  iratio,  and  the 
produd  gives  the  fiopfjlq  ii^iereft  for  qhc  ycVt  .«hicba<dded  to 
the  principal,  the  fum>jf  tl^  amount  or  priiipipal  for  the  next 
yeaj;;  wiuch.is  to^b^  agyn.ravkipiicd  by.  (be  ratio,  apd  the 
pt^odad  agaia  add^  ^.4ff  -^  pw^i^  fair  a  pew  principal, 
&c. :  thus,  in  the  foregoing  table,  I  multiply  the  piiocipal  i/. 
,  hy..o^y.;t^xaCioat  ji  percent,  and  t|i^;prpdu9 . is  .03$ 
for  the  'vc^fmitfoCii^ycfiif  w{ii^,add^  to  it§  principal  1/. 
is  1.035  for  the  lecond  vear^t  pfincipal,  which  is  again 
multiplied  by  the  ratio,  and  the  produd  is  .036235,  which 
is  agjun  added  to  its  principal  1.035,  ^°^  ^^  ^^^  ^  .0712215 
for  the  principal  for  the  third  year,  &C 

Iti  forming  tablet  of  compound  intertit,  it  is  fufficicnt,  in 
general,  if  there  be  only  three  places  of  decimals,  which  will 
give  the  anfwer  to  a  fiuthiog. 
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SECT,  nr- 


OF  Mseotmr  ox  nrxxsioir. 


iDraedtmr  it  thit  allowance  which  it  made  for  the  pof  • 
vent  of  any  Aim  before  it  it  imtf  aecofding  to  a  certain  rate 
per  cent* 

Difcount  may  bt  wrought  dther  by  whok  nmnbers  or 
decimal  IraAiont. 

The  prcient  worth  of  any  fum  which  b  due  ibme  time 
hence  is  that  fum  which  if  put  to  intereft  for  that  time»  at 
the  iame  rate  per  cent,  will  amount  to  the  fum  or  debt  then 
duCi  whetherthehlereft  be  Ample  Of  compound.  Difcount 
b  wrought  by  the  nilc  of  three. 

JUie.  At  the  amount  of  loo/.  it  the  ^ven  rate  and 
time  is  to  tool,  fo  is  the  fum  given  to  the  prefent  worth. 
Then  fubtraft  the  prefent  worth  from  the  ghrcn  ibn%  and 
the  remunder  it  the  (Bfcount  required. 

Or,  at  the  amount  of  lOoL  at  the  giren  rate  and  dme,  is 
to  the  interell  of  lOoL  for  that  time,  lb  it  the  g^ven  fbm  to 
the  difcount  requhed; 

Ejtam^i  I.  What  It  thedifcount  of  573/.  ij/.  doe  3  years 
hence,  at  4I  per  ceat  per  annum,  fim^  inlereft? 


4/,  tor* 


Of  jiT9qi:-Boxj»xiia. '  98 1 


£'  '•  I  £•  A 

ti$  10  13  xo ._  573  xj 

ao  >o      ,  so 

^27^  &;•  X1479 

803250 

^^50      so) 
•a  7,0)30982  5o(  f  364 

iliL         68  4 
828 
68i 

X47» 
136s 


■v; 


■>  * 


w 

ft27)ft  3^4(10 

94 

_4 

.        •  21-.-     .    .    • 

Alfinfr  6il  4t,  lo^d.  1491 

In  dus  example,  the  tmount  of  100/.  for  f  ftUMf  ac  4I 
]i^bBWt.isiiHMletbe&rft«imber  in  the  rule  tf  time  ^Bred^ 
4briotaitftfortbe'xbQ^rfordiaCtiine»  atAatnUe  percenu 
if  the&GQindnuiiibcri  and  iheghreofiuDi  whoTediibounris 
itquiwl,  is  the  third  number ;  and  the  fourth  number  is  the 
aBfirer.«i*68^.  4^,  sof  i^  -         - 

Rak.  As  the  amount  of  1/.  for  the  g^Ttn  time,  at  the 
gtfen  iMc^  Is  to  lAfois  theinterefi  of  the  debt  for  the  fiube 
time  to  tlie  difoomit  rehired* 

E^uunfk  u  WM  it  thedifcount  of  ^73^  x^i,  due  3  ysan 
hipc^  at  4}  par  cent,  per  inpum? 

N  n  2  As 


984  or  MSveBurrs  AeMtmrs. 

»-.-«■■■-   •* 

QjieftioQibf  thi^  nature- tfrrtfolvcd  by  the  rule  of  piac* 
'tice :  thus,  in  the  fbregi^ing  example,  I  take  the  principal 
film  of  ±%2ol,  101.  for  the  price  of  the  Bank  flock,  at  ioo/« 
per  cent,  and  for  the  other  5  per  cent,  in  the  price  of  the 
ftocksy  I  take  a  twentieth  part  of  the  abofire  fum  i  x  i/.  ox.  6J1 
and  for  the  remaining  '{  per  cent.  I  rake  a  tenth  part  of  the 
jl  line,  which  it  i  if.  a#.  o^d, ;  and  thefe  three  lines  added 
together  is  the  anfwer. 

Qtf.  2.  What  is  the  purchaieof  197$^;  lor.  Indht  dock,  at 

113}  per  cent.  ?-r-iiv/^  ^'49^*  i^'* 

j^.  3.  What  is  the  purchafe  of  1633/.  41.  Bank  aonaitiesy 
at  89^  per  cent.  }^^^f.  tAV^  ^V*  Sf^* 

Siu*  4.  What  is  the  purchafe  of  4.i09f.  xsj.  in  the  3  per 
eent.  confolidated  Bank  annuities^  at  5||  per  cenL  \ — jMf». 
2265/1  8 J.  i\d. 


CHAP.  VI. 
Of  merchants  ACCOUNTS. 


SECT.  L 


OF  BOOK-KBEPINO  THE  ITALIAN  WAT;   OR,   »T 

DOUBLB  EMTRY« 

» 

FhERE  are  fercnl  books  ufed  by  mercantile  men,  of 
which  the  principal  are  the  waftebook^  the  journal,  mod  the 
ledger.    ThcCi  books  ire  generally  ufcd  by  all  men  of 

bufineft ; 


OV  MBaCRAHTS  AOCOVHTS.        al5 

bufintft;  I  (haUthtabre^Tcancxsnipkofthett&of  each 

of  dieiii* 

t 

Of  the  IFafU'Sook. 

TUt  book,  by  fome  called  the  Wly  ^wi,  it  ufied  to  note 
down  wbatercrocciiiiia  the  way  of  tiade^  is  buying,  filling, 
paying,  recdring,  delivering,  4m:.  &C  without  omitting  ahj 
«ne  thing. 

This  book  htt  one  intf|^  line  on  the  left  band,  and 
three  lines  for  poundi,  ihiliingt,  and  pence,  on  the  right 
hand;  the  day  of  the  month  and  tb^date  of  the  year  air 
inftrted  In  the  oaiddle  of  thf  pag^ 


Of  the  Jowmal, 

Svery  tUng  which  ii'  written  in  the  wafie-book  nmft  be 
tianfcribcd  into  the  journal  in  the  proper  mercantile  teimt, 
and  in  a  hiirer  hand ;  and  every  article  it  to  be  fet  down 
according  to  the  ofdtr  o(  time,  without  any  intcrmiffion,  to 
make  the  book  of  more  Yalidity'in  caleof  any  controverfy  or 
diipute. 

In  thb  book  every  aiticle  bought  or  fold  it  ,difiingni(bed 
by  the  name  of  debtor  or  creditor^  and  to  this  book  recour& 
mud  be  had  for  the  particulars  of  any  account. 

In  the  journal  the  day  of  the  month  b  alfo  |^ced  in  the 
middle  of  the  page ;  it  is  ruled  with  three  lines,  for  pounds, 
fhillings,  and  pence,  as  the  wafte^book'is,  and  one,  and  fome- 
dmes  two  marginal  lines  on  the  left  hand,  to  refer  to  the 
ledger. 


■  •.  • 


Of  the  Ledger.  .  . 

Every  ardde  is  polled  into  this  b^iAk  from  the  journal, 
but  in  flioit,  in  one  line ;  ^ery  left*hand  page ,of -this  book 
ia  ctiUed  the  debtor  page, '  and  each  riglit4ia)id  page  the 

4  creditor. 


?t6 


or -MSBC»JlllTf   MSCOVKISt 


at£t9r,,:.&rtty  itMo^Lp^Sfffotfi  ^ffi  9  crcilitor  page  of 
tiw  fime  DUmbn- ;  thus,  the  articles  or  peribnt  whicb  kre 
called  the  debtors  (in  the  mercantile  phrafe)  mutt  be  entered 
en  a  page  oF  the  famv: number  wi[b  .thoie  called  the  ere- 
diton. 

'  Tlw  itftfiim  )B0inh;>4n-Ai*'bMltititff<t  ia'anacrow 
colutnn  on  the  Itft  bUi^'i  m  tbe-tcipiof  «id»  |Mge  b  tin 
nams,  (be  {itaee  of  reSdenM^  and  tha  fmr  of  «w  Lont 

I  Iball  give  a  few  eaamplei  of  the  ufe  of  each  ot  tMe 
hoekt )  but  h  mttl  irft  be  obftrari,  tbirM  tbe  vhfte-book 
every  article  it  wrhten  dotvnin  ordintlTi  pllf  n  lanfuage,  mbA 
tatcrilig  the  fciltamtieainto 'tfaC'jodtnkl  ri  nothing  irmc 
than  ibe  fetiing  them  doiMin  Ibc  incMabtUtr^nres  diftia- 
guifbing  each  perfoa  or  article  by  the  name  of  ilebtor  or 
creditor,  for  which  the  following  rule  muft  be  ftriAIy  ob- 
fervcd:  .:sv-.i-,;-  ,;        .• 

.. ;  All  thingp  recejvedj.  ot  dw.rfojvor^.ari.  dchton  to^  the 
.delivered,.  OF  the  (Idivver.-  ;  .,..  ... 


ExmpUiof  iheVfiof  the  f^tfte-BoA,  ' 

April'adj  \ioi.'  ' 
Bought  of  Henry  Smith,  of  CheapRde,  looyard^ 

ilf  IH(h  lineM,  M  ».  W.  per  yud, -R)  be  [Dfd 

in  J  moarln     .   ,  —  ■  _    ,  .      ,    . 

Sold  to  John  Jones,  20  j«rds  of  broad  cloth, 

I S^.  per  yard,  to  be  paid  in  fi  mopthi 
Bought  of  rt'illbm  WilKami,  t  tWt. 

ot  fugar,  ac  iL  iSi.  per  cwt.  e     I 

Bought  of  John  Edward*,  6cilb.  of       ... 

tea,  at  5/.  per  Uv  —  15 

Journal  Entry. 

AoriLsd,  iSoQ- 
trilh  linen  debtor  to  HeiirySmiiht'ta/.  loj.  U 

100.  yards,  at-u.  6d,  ptr  yard,  to  be  paid  in  ; 

rnonths  '       —  —  — 

John  Jdne*  Bebtbr  to  brtad  doth  for  10  yar^*, 

4tiSi.  perytri,  to  pay  ia  6  ■KWtllt.  '. 


i- 

'■ 

12 

^ 

18 

' 

it 

18 

or  niDRBANn  Mcoawit.-> 


Litbon  fiigar  debtor  u  WiUian  WiUiacr.s  for 
.icyt.al  ij.  J K  per  qwt. .  — .  — 

Gceen  lu  debtorto  |obn  Edwards  ftr  6o!t. 
ot  J4.per)b.         — ■  ,    — .      ..       — 


Ii^tbcfirf  of  thcfe  rximptn  I  makflrilbfinen  the  debtor,' 
astVi$thii|itMle.riRt«]M,  wd  Hfoiy  $«ithcfnlufr,'«)' 
hgisjlw'deliTerCT. - .. ,        '  ' 

In  thp  fecond  enmplc  Jo}),ii  Joacf  »  thcxjebtor,  u  be  ti. 
the  qecdver,-^nd  br9fdc|>^Ej(hc  creditM-.,  TM  !^!= '"Myi 
be^Ufrfvcd  OLtW  ibe  ocber  examples  tviklch  folloHr.     ,   .    .     ■ 

Tlfi'i^'an  cxpcnehC£3'  ))erfoh  may  keep  a  journal  withailt  j 
A  uafe-ttook,  as  they  butb  import  ttie  fanle  thing.  ' 

J[(iall,  tiowever/gi^eafew  more  exittiplej  of  fach;  and  ' 
firfttfat  fnnt  of  in  inrentoij,  m  that  n  *lwj\-«  taken  down  -, 


^ttJU-Sook^ 


'     London,  jaoutqr.ill^  if?^' 
ingtdme,  A.  B.'tff^toiWoft;  njftcMitiH  VS.^-'  '■  ,   '        | 

lo  Fnhch  brandy '  V^  ■)  "    "fll^iBlf  JW  : 
l&rtorenceoii  —        ■224.    o'."ep' 

la  1000  ells  of  Irilh  linen  at  it,  4^. 

prrell        —  —  i, 

Due  from  John  Smith,  by  note  of 

bind  —  —  < 


January  an,  1808. 

Received  from  Benjamin  Huehct,  in  Jamaica,  ;e 

pnncbeom  of  rum,  at  18?.  per  piinchetm,  to 

j»y  in  6  njootlw  —  — 

V«i.  t  Ob 


6393 


900  I 
Januuy 


or  a«M»AirTt  AeCODRTS. 


>nwy  30,  .S08. 
Bought  of  Hetify  Jones,  30  yard*  of 

broadcloth,  at  171.6^.  per  yard         jf  i?  10 
Bought  ao  ysni!  of  ferge,  at  ji.  6d. 

per  yard,  to  pav  in  6  moDcht                   j   lO 

/ 

„ 

J. 

February  j,  t8oS. 

Sold  to  Henry  Brovn  to  gallon*  of  run,  at  tt. 

per  gallon,  in  j  monihs                —            — 

8 

0 

February  +,  ifioS. 

Recelnd  of  George  Jnnes  100/.  loi.  due  upob 

bonds                     —                —                — 

lO© 

0 

Match  4,  1 808. 

Paid  to  Thonw  WlllUmfon  50/.  due  by  note  ot 

my  hand                      _           _           _ 

^0 

0 

March;,   1808. 

Bought  of  John  Edwards  a  pipes  of  Madeira,  at 

)o/.  per  f»pe,  to  pay  in  j  months               — 

60 

0 

March  6,  1808. 

Sold  (0  Henry  WiUiams  40  gallotis  of  brandy,  at 

131.  per  (callnn,  to  pay  in  6  mnnrht             — 

=4 

. 

0 

March  6,  1808. 

bods,  at  1;/.  per  puDcbeon,  to  be  paid  in  9 
monihs           —            —            -»  — 

180 

0 

0 

Marthfi,  1808. 

Bought  ft  piecea  ot  oofen,  «  4i.  per  piece,  fftr 

mOjaiMfr              —          —          - 

8 

fl 

0 

or  HUCHAHTt  Accomns. 


189 


—  4350  s  o 

jywine                   —  1134  9  tc 

French  bnndy    .          —  526  i  j  3 

Florence  oil        —            —  0x4  o  o 

KM  ells  of  IriQi  lineti,  ai  2/.  4V. 

perell            —            —  'ii'6  i)  4: 

Note  of  hand  of  .John  Stniih  jo  o  o 


jliiuary  30,  iKoB, 
Siiri3ri«  Dr.  to  Heiiry  Jones,  viz. 
tlroiJcloilt,  for20yarJf,  at  lyi.fH/. 

peryard  —  —       £t7  i 

Serge,  for  :o  yards,  at  jr.  W.  per 

ird,  to  pay  in  6  months  —  3  1 


fnvenrory,  tee,        Loadan,  Jtaiary  t,  1808. 


i  Sundry  ucwnTs  Dr.  to  ftock 
CtOi 
Cannry  wine 


jf 635«id  £. 


January  20,  1S08. 
um  Dr.  to  Benjamhi  Hirghes,  in  Jamaicm,  for 
JO  puncheons,  at  i8j.  per  puncheon,  to  pay  in 
6  months 


February  3,  »doS. 

Henry  Brown  Dr.  to  rum,  for  ao  gallons,  at  8«. 

p<!r  gallon,  lopavin  j  mnnlhs  — 


t'ebruary  4^  iHoil. 
Cafh  Dr.  ti  George  Jones,  for  looi.  10s.  due 
lit)  on  homli  —  — 


iVlQrcli  4,   liiob 
Thomas  Williamfon  Dr.  to  caOi,  for  ;o/.  due  b> 
te  of  blind 


March  ;,  i8<*. 
John  Edwards,  for  2  pipes,  1 


Madeira  Di 

30/.  per  Tiioe.  to  fay  in  \  montli 


Maicli  0,   I  boa.  I 

Henry  Williams  Dr.  to  branny,  fir  ^  gallon, 
per  galjoti.  to  pay  in  fe  monrtis 


Mardi6,  iSoS. 
Holland!  Dr.  lo  John  Thoraai,  for 

pjv  in  o  mnnths 


Matcn  6,  1K08.  '         I 

Ijj  Mlilliu  Dr.  to  cafh,  for  1  piercs,  tl  4/.  per  piece!       8   e    o 
Oo  2  £r4*r. 
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Every  article  in  the  journal  is  polled  into  the  ledger,  and 
thofe  perfons  or  things  to  vhich  the  other  party  is  find  to  be 
debtor  are  entered  on  the  debtor  fide,  or  left-liandpage,  with 
the  irord  To ;  and  thofe  perfons  or  things  fariooging  to  the 
Qitnt  account,  to  which  the  other  partf  is  faid  to  be 
^creditoTt  are  entered,  on  the  riglit-hand  fi4e^  or  ovfitof 
pagf ,  widi  the  word  Bj^  as  may  be  feea  ia  the  foregoing  * 
examples. 

The  figures  in  the  narrow  eolumn  in  the  Mger  after  the  . 
c^y  of  the  month,  both  on  the  debtor  and  creditor  fide^  ibew 
what  }Mges  in  the  journal  tht  entries  are  takftn  fromi  and 
the  lettjcr  R  in  thefe  columns  fignifies  the  remainder  on  tbe 
balance  of  that  particular  account*  Thofe  fignrea  in  thi: 
narrow  column  on  the  debtor  fide,  before  the  mooeyy  ihew 
10  what  page  of  the  ledger  that  entry  fiands  on  the  crtdiCot 
fide ;  and  the  figures  in  the  liice  column  on  the  creditor  fide 
ihew  what  page  of  the  ledger  the  entry  ffamds  in  oo  the 

debtor  fide. 
Each  debtor  page  of  thfi  ledgjcr  muft  be  iiumbacd  die 

fame  as  dbat  psirt  of  the  bdger  where  the  crediton  to  the 

fame  accounts  ar«  entared. 
The  fmall  figures  at  the  beginning  of  each  journal  entry 

ihew  in  what  pages  of  the  ledger  fuch  entry  is  pofted;  the 

upper  figure  fliews  the  delator  Qde,  9pd  the  lower  figure  the 

creditor* 
Thefe  three  books  are  or  nuiy  be  ufed  by  er^ry  maa 

of  bufine^  in  piny  linp  tvh^Oiever,  as  well  as  by  the  roer* 

cbaot. 
There  |ure  fejrersj  other  books   ufed  by  pieychants,  as 

follows: 
Rrfty  the  JUhk-M^  iu  which  is  entered  the  day  whereon 

jilt  films  become  duti  whether  to  be  paid  or  to  be  reccivedi 

b|  bills  of  excbiinge,  notes,  bondSt  &c.  that  by  comparing 

recaps  and  i^ayhiems  tPj^bcf,  prorifion  m^gr  be  made  in 

tim^ 

%  Secom^ 


MpVf  whfLwm  all 

left-huid  foBo,  and  li 

of  the  nootli  (the  jor  bdof  fis  on  ifee  aqp  of  &  png?) 

mMT  wnoicaocooni  dw 

foul   #IMt  OC  CVBlK  4 

pofaA  Itto  the  Wgv  to  ihe( 
vd^ftcooci  in  the  cilli-lnok  toilif 

Thud,  the  MM^iM^, 
copied  aU  iavoioei  of  foods  dipped,  aod  aife  of  fndft  n • 
ccivod  finoai  abiood,  wUdi  oaft  aiwjy* 
kft-faaad6d«,  kraa^  ihe  lisJhi-lMid  i*  WMfc 
advice  ^  the  fide  of  foodt  wjdch  OK  ftm  fbsad,  Mi«fe 
on  the  Cde  of  goods  ftcdvcd  from  abroad ;  wttdi  are  to  Ke 
coieMd  on  the  blank  or  rig^  6dc  The  vfe  of  Aii  booc 
if»  to  lave  the  jooraal  lioni  aof  cnfacs,  odadb  vooU  be 
unavoidable  huakiagiapoioB  of  tbefevefil  goodb  meivof, 
feoCy  oribkL 

Fourth,  tiw  rtfrv^if-iMdip  wherein  are  ^ven  fecapte  for 
money  paud  s  the  reoeipr  to  be  pvcn  hj  the  icodver ;  lor 
whofe  account  or  ule^orfbrwhstk  is  leoaved;  and  the  day 
of  the  month,  and  date  of  the  year. 

Fifth,  the  iwi  ff  chmrges  ^  muniumAfc,  wbaraa  are 
entered  all  the  charge  and  expenfei  of  any  goons  boogfal, 
ibid,  received,  or  fhipped;  fucb  as  porters^,  wharfigf, 
warthoufe*rooff) .  &c.  &c.;  tlie  whole  acooonf  h  once  a 
monch  transferred  into  the.  calh•bool^  on  the  creditor  (id^ 
wkh  references  to  the  book  of  .«Jiirges ;  and  the  fame  in  the 
debtor  fide  on  the  lame  account  in  the  ledgrr. 

Sixth,  the  ^poi  tf  ioM/MJexfetifis^  wherein  are  entfrci 
the  charges  of  what  is  expended  in  houfekeeping,  fuch  a 
apparel,  hoale^rent,  fervants'  wages,  pocket  expenics,  vic- 
tuals, &c.  &c. :  this  is  once  a  month  fummed  up,  and  arr ied 
to  the  ca(h-hook. 

Seventh,  the  letter' 6oei^  which  contains  copies  of  all  !cKcr« 
fent  or  recirivcd  from  abroad,  and  aUb  inland  letters. 
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Laftly,  tbfc  xM/r  or  mmmamdwii  itdk^  wberan  ait  inicited 
affadrs  that  occur,  for  the  help  of  memory,  and  of  great  ufe 

where  there  U  a  maltipiicity  of  h^M*, 

.    .  .       ' 

General  Rul^s. . 

Tbe  principal  rule  10  book-keeping  has-alrca^y  been 
delivered,  in  the  beginning  of  this  fediou,.  viz.  To  nuke  all 
things  received  of  the  receiver  debtor  tn  the  delivered  or  tbe 
deliverers.  But  I  fli^U  add  a  fey  more  rulesi  which  may 
ierve  to  exemplify  the  foregoing  rule  more  fiiUy. 

Fird,  jftfi  1/  fk&i^  /»  fr^  ^md  lofs  for  all  money  received 
and  nothing  given  for  it ;  as  tbe  profit  of  every  commodity  in 
the  trade^  legacies  left,  money  received  .with  an  apprentice^ 
&c.  &c. 

Per  evfiira  crfdiof^  h.p^^  ^  H^%  ^^^  ^  money  paid 
mid  nothing  received  for  it  1  as  thedifoount  of  money  received 
before  due,  lofs  of  goods  uninlufed,  I06  by  accidents,  abate- 
Kicnt  by  ccmpoGtion,  houfehold  expenfes,  gifts,  &C.  &c. 

Secondly,  for  money  received  make  caih.  debtor  to  tlie 
party  that  paid  it,  and  the  party  creditor  by  cafli. 

Thirdly,  for  money  paid  make  the  receiver  debtor  to  cab, 
and  caih  creditor  by  the  party. 

Fourthly,  for  goods  bought  for  ready  money  make  the 
goods  debtor  to  ca(h,  and  cafli  creditor  by  the  goods. 

Fifthly,  for  goods  fold  for  ready  money  make  ca(h  debtor 
to  the  goods,  and  goods  creditor  by  cafli. 

Sixthly,  goods  bought  on  credit,  make  the  goods  debtor 
to  theleller,  and  the  feller  (;;;editor1)y  the  goods. 

Seventhly,  goods  ibid  upon  credit  juft  the  contrary;  that 
is,  the  pcrfon  who  buys  thepi  muli  be  debtor  to  the  goods, 
and  the  goods  creditor  by  the  party. 

Eighthly,  for  goods  bought  part  for  ready  money  and  tl^e 
red  on  credit ;  firit  make  the  goods  debtor  to  the  party  for 
the  whole;  fecondly,  make  the  party  debtor  to  cadi  for  the 
money  paid  hin)  in  part  of  thefe  goods,  and  cafli  creditor  by 
the  party. 

4  Ninthly. 


i 
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Ninthly,  for  goods  fold  part  for  ready  money  and  the 
reft  on  credit ;  fir  (I  make  the  party  debtor  to  the  goods  for 
the  whole,  and  the  goods  creditor;  fecondly,  make  cadi 
debtor  to  theparty  for  the  money  receifed  bf  him  in  park  of 
thefegoodsy  and  the  "party  creditor.    ' 

Tenthly,  when  difcount  is  allowed  for  money  paid  before 
It  tt  dile^  make  the  party  who  receives  the  money  debtor  to 
cafli  for  fo  much  as  is  pud  him,  and  ftock  debtor  to  profit 
afft)  lofs  for  the  difcount. 


To  remove  an  Account  full  ujritten  to  anotlier  Folio. 

Firfi,  if  the  debtor  fide  be  more  than  the  creditor,  make 
the  old  account  creditor  by  the  new ;  bur  if  the  creditor  fide 
be  more  thaA  the  debtor,  make  the  old  account  debtor  to 
the  new,  and  the  new  account  creditor  by  the  old  for  the 
remaining  film. 

'  Secondly,  in  an  account  of  company,  wherein  there  is 
placed  more  reeved  of  another  than  bis  ftock  amounts  to, 
as  much  muft  be  added  to  the  debtor  fide  as  there  is  placed 
<m  the  creditor  fide,  in  order  that  in  the  new  account  there 
may  be  as  much  detnt  as  was  put  in,  and  as  much  credit  aa 
Vas  received. 

Thirdly,  in  all  accounts  of  merchandife,  the  gain  or  lofi 
'ttiun  be  enfered  before  the  old  account  is' made  creditor  by 
the  new,  and  the  new  debtor  to  theoM. 


i  ■  ■        -  J    f 

To  lalance  or  clear  an  Account  when  full  written» 

Find  the  fum  of  the  debtor  and  creditot- fide,  and  the 
diffcceace. place. to  it&.Qppoiite:  thuvi^ -the. creditor  fide 
exceed  the  debtor,  then  the  line  is  to  be  written  in  the  old 
ai^count  to  balance  .Qn.the  debtor  |i4!r,  tf  aarwcr.tbeline.pa 
the  creditor  fide  in  the  new  account.  ..;..    •    .^.  ^-  yj^-TM^^ii    , 

Pp  a  •    ' jPI^^ 


:a 
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OF  UnCBAKTS  AUUUUJilS. 


How  to  Indamu  the  Jccaimi  oi  iht  Yearns  Smi,  mtd 
thereby  to  know  the  SUUe  of  ^qms. 

Firfii  even  tbe  acoouQt  of  caih|  aiid  bctr  the  nitt  KmaiDdar 
to  balance  debtor. 

Secondly,  find  the  Tsdue  of  all  goods  booght  and  lUd ;  aad 
for  goods  bought  which  remain  unibld,  value  thea  at  prime. 
cbft,  and  bear  the  nett  renudnder  to  balance  debtor. 

Thirdly,  find  what  all  the  goods  coft  wUch  are  boogfitt 
and  alfo  how  much  they  were  fold  for,  and  bear  the  nett 
gain  or  lofii  to  the  account  of  profit  and  loft. 

Fourthly,  even  all  perfonal  aceounta  with  your  dcbtom 
and  oreditors  in  the  order  in  which  they  are  writtm  dowOf 
and  bear  the  nett  remainder  to  baUnce,  &c 

Fifthly,  evfn  all  voyages  and  fiAors  accouota  wbereia 
there  is  other  gain  or  loft,  and  bear  the  nett  gun  or  loft  to 
the  account  of  profit  and  loft,  and  the  goods  uafokl  to 
balance. 

Sixthly,  even  the  account  of  profit  aixi  bfi^  tad  bear  the 
nett  remainder  to  dock. 

Seventhly,  even  the  ilock^  and  hear  the  nett  lonioder  to 
balance  creditor. 

Laftly,  find  the  fum  of  boA  the  debtor  and  cndkw  fidis 
of  the  balance,  and  if  they  be  both  alike  the  accouiit  hi 
been  kept  truly,  otherwife  not. 

If  the  debtor  and  creditor  fides  of  the  balanoe  be  not  bodi 
alike  there  is  an  error,  wluch  aouft  be  ioond  by  pricking  ovtr 
the  books  again,  to  fee  whether  every  debtor  and  credtor  is 
entered  in  the  ledlger  *9 


■••HMAtrii* 
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<  Pkidriiia  over  tha  books  is  eoaiiptrliigevay  article  of  the  joomil 
wi A  the  ftme in  the  k4B^,  aiidtMitii^lt«hDlt»  ftMltathefetfta 
esammaticxs  tbwt,  aee. 


or  BIBRCKAXTl  JOOOOllTf  i 


«f» 


The  Form  of  an  hwoke* 

BurdbAy  idOds 

Invokeof  xooqrtof  wbettiii£icks,llitppedoobdMltte 
good  fldp  Nqitiltic»  WiUiam  Bmroe  mtUtt;  and  codifMf 
to  Henry  Jones  of  Jamaka*  for  thcaccooot  and  rift  of  Jots 
Dalton  and  Tbomat  Edwaidsof  LoodoiH 
and  numbered  as  per  margin : 


iooqK.of  wheat,  at  iii^perqaamcr      Po  ^  ^ 
loo  latfks,  at  1/.  eadi  —  — |io  dm 


BO 

No.  I 
to  zoo 


Metenge 
Portengei  at  ii.  M  ptrqavtcr 
Cartage  —  — 

Lighteiage  •—  — 

Fiei^i^  tt  21*  per  ^saitcr    *■* 


The  commiffioo  oo  98/.  8/«  41&  at  i  par  ccoL      o  i  ^  o 


7    ♦ 


TV  FbfiK  rf  M  Xtt^f  ZtAif • 


Shipped  by  thegrittof  God,  fafttod 
ditioned,  bj  Henry  Williams  of  London,  mfrrhanri  in  aad 
spoA  the  good  fbip  called  tteMereuff  of  Leodofl,  vkenpf 
is  matter  under  God  for  tfab  pfcfint  YOfagt  /oho  Udete 
of  London,  mariner,  and  now  ri&ig  at  anchor  in  ihr  poft 
of  London,  and  bf  God's  gmeahowidfcrAflligpa;  tofafi, 

Ooebafeof  IrMiiMn,  and  one  hale  of  iika> 

A  D      Aots,  and  S!n  hondM  pak  of  filk  flocUap, 

No.  3,4,7*  contents,  dec  as  per  inmce,  being fnarfcad and 

nambetcd  as  ptr  maf|M»  Mrf  ai«  CD  br  diiMMi 
in  the  fike  good  order  at  Urn  An6ii  phM  ( AfillgMi),  the 
danger  of  thecfca  only  eiccpCed,  «nto  Mr.  Edward  Brown^ 
■KTcfaant  there,  ortohia  algni^  be  or  thejrpajring  freight 
f»r  the  iaid  goodly  fam  piMBif  d||r  pvcwt  wHi  prtMfe 
and  M^ti9ff  aBciulomcd«    In  wtfnev  whcanl^  the  naflrr  or 


3«ft.--  OP  HBKCRAKTS  AC!COimT$.  ' 

purief  of  the  tad  (hip  hath  affirmed  to  three  billi  of  lading, 
all  of  thii  tenour  ind  date,  one  of  wtuch  three  bills  being 
accompUflied  tbe  other  two  to  Ibnd  raid ;  and  to  God  fend 
At  good  (hip  to  brr  defired  port  in  lafety.     Amen. 

Itat^  in  London,  the.  6th  of  March  180S,  infide  and 
CfDtents  unknown  to  ^tbi  Diti/m, 


t 


Jn  Aemmt  of  a  Sale. 
London,  March  6th,  1808. 
^Atconnt  of  a  laic  of  two  thoufiuid  four  hundred  yai^ 
of  muuin,  twotbou£tnd  two  hundred  ^rdi  of  dimity,  tw9 
bogfbcads  of  rum,  five  cirt.  of  fugar,  and  five  hundred  [uir 
'  of  cotton  Itockmgt,  received  from  on  board  the  (hip  Maria* 
Captain  Thomas  JbKV  commander,  for  account  of  Edward 
Willi  of  Jamaica,  merchant,  is  debtor 

£■•■  ■>■/:■ 


To florage,  at \ftr cwt.- 


.To  the  natt  pBoduA,  bad  debu  eicepted  — 


^ti€aatx»    ...  Cr. 

By  two  thoufand  four  hundred  yards  of  miifli 

■  It  IX.  per  yard  -    '         —  — 

J]r  two,  tttoubud  nro  hnndred  yards  of  dimit 

-foU-^cDnr  Brett,  N  ii,^J.  per  yard  .  • 
By  two  hotheads  of  njm,  at  aoi  per  togfliead 
Ify  Henry  Jones,  ftrf'stwt.  of  fugar,  at  i/.  ic 
■■■ipercwt       ^'  ■     —  •*■ 

'By  Henry  Williams,  for  five  hvndted  pair  ul 
^  .coitoa  ftockings,  at  u .  6J1  per  |»ir . 


Ernm  oceptcdi^Londtof  fthKuohtSoS; 

'■„'  ,  "     "  Moft 


OF  MfiBCBAJETft  MXOVWTU  fW 


Mod  writers  ou  machuo  nrwfff  pmt  s  -^KX&r  j^ 
examples  and  inlet  Id  m§am  vac  latmt  ao*  ti.  £fl?  & 
leveral  articles  acconfiaf  to  6cSxv  anfi  ocdttsr;  9V  1K 
fdregoing  cxinipioi  totf  a  ftrift  Batfw.  K  4r ] 

before  delivered,  wHl'be 


Concerning  the  Ej^fortug  ami  ImymtM^  ^  (kfdt 

Goods  to  be  exported  adi  imrt  zvSLii  ^aorj^  1c  4o 
following  form: — 

la  the  Maria,  Capiaa  Tfaoms  Jr<in^  ^  'etmtusXs 

^<^  3- 

7wo  tbooniMl  wor  wnAffM  yM/%i  im  ini^IuSk 

Two  thoii£md  two  taadM  fMift  ^  4ttbii«. 

Two  hogbcidli  of  hml 

Five  cwc  cf  fiipr* 

Fire  biuidnd  pKr  of  Ojaoi^wlK'ny. 


There  naoH  be  ftvtm  of  shc&ifitty  ««r -^  o^u«^.  «mA  i^ 
hi  words  at  Ita/ffh^  xLc  Ofkitn  amy  i^  a  %ws<9  ;  Ik^  IMis 
are  entered  imo  books  iy  tU  CitrU  i^  'ti^r  ^vMf^m-  tUm/tU . 
When  ibme  gpods  f«|r  t4Au«D  Mid  itfbf^  «v  M<,  -Umki 
nuft  be  two  roflno  aadc^  <p&r  &r  iuvk  -»««sH.  ;«»  mjIimi 
and  the  ocLer  iuf  'jnk  n'iuot  {IwaiyC  jigiy^ 


When  goods  are  io  be  laoded  fmtftnjr  ll«'i^  *ff#4«4;^.  t^ 
entry-book  of  tbe  Cufiooi  Hoifie  «mit  Ue  itjiocii^.  m  luic 
the  naoies  of  tbe  ihip  and  tbe  o.fitaiu^  at  allg  ci^.  »auci . 
that  are  to  attend  tbe  landing  of  the  ^nucd^  tec. 

Tbe  Farm  of  a  Bill  of  EtUry  Inwunii. 
In  the  Masia,  Captain  Thomas  Jones,  frooa  Jamak^ 

Fifty  hogflieads  of  fu^r. 
Twriity  bags  of  cotton. 


jM  ^1^  uuneuAfm  Accotnvrt. 


Foitjr  hogfhtttimf  rufii* 
Twenty  btlcs  of  muinii,  &c 

Of.  ifaefc  bilk  i)f  oitiy  invffrds  tliert  nmil  be  cig^; 
fif  vUcb  mufi  be  exprtfltd  in  wofds  it  ieo^b ;  this  mnft  br 
fig;iied  by  the  perfou  in  whofe  name  the  goods  are  entered, 
with  the  mark  in  the  margin  :  then  the  cuftoms  and  the  fee 
§or  entry  bfing  paid,  the  land«4raiter  wHI  grAnt  m  warrant  for 
Ippdivg  the  goods. 

Of  Tare  €tni  TretL 

Tare  and  treE  ane  niks  for  makiciga  d^dufiion  from  the 
▼alue  of  any  {ocxb  wbicb  aK  ioki  by  wdgbt* 

Tare  is  that  allowance  which  h  m^de  to  tbn  buyer  for  the 
box,  barrel,  bag,  &c  which  contains  the  £pod:i|  and  is  either 
to  much  per  box,  barrdf  bagi  icQ»  at  (b  mucb  per  cwt.  or 
at  {o  much  in  the  groft  weight. 

7W/f  it  an  iMowance  of  4lb.  in  eirery  ie4lb»  for  wafte, 
mtntf  Ire 

ChfiM  an  allowance  made  to  the  buyer  after  tare  and  tvctt 
are  deduced,  and  is  generally  alb.  in  every  5cwt 

Gr$fiweigk  is  the  whole  weight  of  the  goods. at  firfl^ 
together  with  the  box,  barrel,  bag,  &€. 

Sitttle  is  when  a  part  only  of  the  allowance  is  deduced,  at 
the  tare  or  the  trctt. 

Ncu  viei^hi  is  the  weight  that  reauuiis  after  all  the  fore-* 
CQing  deduAions  are  made. 

C(^e\»  \Vheo  the  tare  is  at  fo  much. per  box,  barxt^ 
bag,  &c. 

RttU.  Multiply  the  number  of  boxes,  barrels,  bags,  &c. 
by  the  rate  per  tare,  and  fubtraA  the  prodgft  from  the  grofs 
weight,  and  the  remainder  will  be  the  futtle. 

Example  i.  What  it  the  nett  weight  of  so  hogfheads  of 
tobacco,  each  weighing  4cwt.  aqrs.  aolb.  at  8olb.  per  hogf- 
bead  tare? 

20 


ao  hbdk  .The  wdg^  of  ckH  hbd.  4    a  so 

80  lb,  ttie  $ 

2600  or  i^fiwi.  t^.  4lb.  taie  %iti^ 


^      95    •    • 
Tit  14    I    4 

79    «  .4. 


Q«.  .a.  What  ii  the  nett  weight  of  %%  fraib  of  raifini,  eKh 
fni]  5cwt  sqrs.  1 71b.  groft,  tare  501b.  per  frail  ^.-^Affwer 
t4{cwt.  sqrt. 

Crft  a.    When  t!}e  tate  is  at  fo  mach  per  cwt. 

jRjd^.  nvMe  die  g;ro6  weight  bj  fach  aliquot  parts  of  a 
cwt.  asthe  tart  confifis  of,  as  id  pnidtce,  and  fubtraAthe 
ftm  of  the  qiiotic&t  ftom  the  grofi  weight  as  belbre^  and  the 
remainder  will  be  the  anfwer. 

j^ir.  3.  What  is  the  nett  weight  of  aacwt  sqrs.  aolb,  at 
A  lib.  per  cwt.? — Ai^.  i79cwt  aqrt.  tlb. 

Q«.  4.  Whatisthenett  wdght  of  14  bands  of  Cg*,  cMh 
'barrel  weighing  2oilb%  groft,  tare  solb.  per  cwt.  ?-— A^M* 
a  5631b.  J30Z. 

Cafe  3.  When  there  b  an  allowance  for  bdth  tare  and 
trett.  ^ 

JImU.  Subtraft  die  tire  from  the  grofs  weiglit  bf  the 
Ibregdng  rule,  and  the  remainder  is  called  futtle  wd^fat, 
which  divided  by  36  gires  the  trett,  and  which  being  fttb- 
traded  from  the  futrie  weight  gives  the  ndt  wdght. 

ixamfk  5.  In  25ocwt.  t9lb. grofi,  how  much  nett,  tara 
Aqrf.  141b.  trett  as  nfual? 

250    o  19  grofs 
g  14  tare 

fl6)249    2     5  futtle 

9    a  10  1508.  trett 

a^Q    X  2z  lot. nets  wcigbC 

Vol.  I,  Qjq 
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Cafe  4*  Whea  there  is  an  allowance  made  for  tare,  trett» 
iifdT:io(r.  •     ' 

RjAt.  After  the  tare  and  trett  are  deduded  as  6efiirr. 
divide  the  remainder  or  futtfe  by  t69|  and' iKe  quotient  is 
the  cIoflT;  then  fubtra£t  the  doff  from  the  futde,  and  the 
remainder  is  the  nett  weight. 

ixampie  6«  What  is  the  netfWeight  of  27hhds.  of  tobacco, 
wdghing  i4ocwt.  2qrs.  2olb.  grofs,  tare  141b.  per  cwu  tiett 
as  before  ? 

For  X4lb.  per  cwt  tare,  divide  by  8)140    a  ao  grofk 

17     a     9  tare 

26;i2j^    on 

4    a  tt^  trett 


.  •  • 


168)118     1   14  futtle 


a  aa 


117     a  ao  nett  weight. 


Q«.  7.  What  is  the  value  of  jShhds.  of  fugar,  each  hlid. 
weighing  6cwt.  I  qr.{,rofsy  at  a  guinea  and  a  half  per  cwt. 
lai^  8lb«  per  cwt.  trett  and  doif  as  iifual  ?— ^jj/1 505/.i4J,7|<4 


■ 

Commljion,  Brokerage,  and  Infurance. 

.    Cemmtjion  isi  an  allowance  of  a  certain  fum  per  cent,  to  ao 
agent  abroad,  for  buying  or  felling  goods  for  his  princifMiL 

BrQkerage  is  an  allowance  to  a  broket  for  aflifling  a  perfbn 
in  procuring  nr  difpofing  of  goods,  as  auaioneers,  flocR- 
brokert,  &c.  And  the  allowance  is  generally  at  ^  ceftaio 
rate  per  cent.  .-  • 

In/ursHce  is  a  premium  at  b  much  per  cent,  given  to 
certain  offices  or  individuals  who  engage  to  make  good  the 
lofs  of  any  Ihip  or  merdiandifc,  which  tnay  happen  from 
llorms,  ^Tt^  &c.  &C. 

Rule.  Qucftions  concerning  thefe  rales  are  vefolved  in  the 
faaic  mauacf  as  thofe  in  Ample  iutcrcft,  viz.  by  multiplying 

.-  th^ 


•P   V 


the 


4}^ 


IS.      1 


33,       & 


■» ' 


,  pcrcecL*.' — ^jfiijC  z^  3fe 

^...5.  Wise  8 


^  ^ 


&ftn^ 


--V--»         '         f 


5-J^? 


.\ 


b« 


SECT.  3LXL 

*iFttKCBI>EKTS  OF  KBCEirrSy  PKOMISSOSr  KOTCA, 
'BIKls'^OF  BiCBAMGEy  BILLf  OF  DEBT,  BI1.L»  #F 
E.ABING,     BILIM    OF    FAftCELS,     icc«     WITfi    XM£ 

^Ali^S   COBCERKIHO  THEM. 
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jB(//5  of  Parcels^ 


fr  k  ufml  jup.foiDe  c^fes. j[ipr  (hofikeepen  U>  ddjrcr  to  tlttlr 
-  ■cnflemers  a  bill  of  the  articles  fold  theoii  «j|fa  tfat  total  vaiuc 
^f^  i^ilk  the  bottoms  thdfeare 


or  IfBRCaAHTt 


Mr.  Frandsi  Maith  lo^  iBA 

Bought  df  Jobn  Oreeo^ 

sj  yards  of  dowlafi  at 

3Qyarclspf  dnpier  «-• 

ao  yards  of  HolUmd  — - 

40  yards  of  Irifh  cloth  — - 

30  yards  of  muflin  -^ 

S  yards  of  cambric  — 
fto  yards  of  printed  cotton 


s. 

^ 

jf .    u 

J, 

f 

pcrjd. 

I  »7 

6 

i 

-  ^ 

do. 

»    S 

0 

5 

do. 

5  10 

0 

s 

do. 

5    » 

)i 

7 

do, 

J  10 

0 

IS 

*  %v 

do. 

»    «> 

0 

s 

do. 

s  10 

0 

£2$  la    6 
Mr.  W.  Smith,  March  is,  i8o8« 

lyyardiof  jEpeiinge         at  .40  per  yd  S    *  o 

18  yard^  of  diriy;gec        '  —  80  (4.  7    4  o 

2  j  yan4s  of  Ai^erfine  (carlct  i    4  itau  i    s  6 

16  yards  of  fiiper  hhck  cloth  tS    O  dow  14    8  o 

S5  yards  of  ihalloon           «»  s    0  dow  l  16  o 

2  7  yards  of  drab               r-"  18    O  da  15    6  o 

Mr.  Holmes,  ^  Mardi  i4«  i8o8« 

Bought  of  James  Richards.  - 

/.    d*  X-  «•"* 

sApairefp.frtffitdfiochii^   •t6    6pcriMrS4ii 

36  pair  of  do.  •^    B    •  do.  •  ao    8 

6  pair  of  black  filk  do.  •       •«>  14    o  ddw  440 

22  pair  of  bhck  worfied  do.-»6«  do.  siso 

8  pair  of  cotton  do.  —    8    0  do.  340 

4  yards  of  fine  ftumd         !^    <    B  per  yd.  068 
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A  Wine  merchmVt  Bill. 

Ifr.  Harrifon,  Mircb  t6,  i^idB. 

Bought  of  Jamcf  Simpfon, 

£.  J.   d,  £•  J*,    d^ 

II  gallons  of  ptltn  (ack        at    o    8    o  par  gtll.  4160 

S4  gallb»  of  fed  port        -^  o  i»    o  do.    14    t  o 

so galbnt of  dam  ^<»  i>  o    o  do.    ftO.>  o  o 

30  gallom  of  white  Lilbo&  060  do.      9    o  o 

a»i  gallooa  of  rbeiufli       -—  j  10    o  do*  "33  x^  o 

jO  gallons  of  Aicny  «^  o  iq   o  do.  "tj^' o  o 
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RECEIPTS, 


Rccdved,  Jaouaiy  19th,  18089  of  Mr.  John  Smith,  the 
-Ikmof'tenfotfiidtieAflilUiiifii  for a^MarteTs  kb^  ducat 


■*»^w 


jf IP    i#   o    '  '  ThmMji 


I.  Jaiiui7  lotfa,  »8<.8,  of  Mr.  Charlc.  Hanute*. 
fifty  pounds,  in  part  of  iadigoibldittin  the  Sihtnlfauit*    Per 

/50    o    o  .Ha^IUmgs. 


I     >* 


^  Rempt  gufen  in  a  Receipl  Book. 

Received,  junmrj  uth,  iVb^t^  ^  ^"^  cf  fort>'-five 
pounds,  bj  tbt  order,  and  for.  the  aociHtot  .of  W|Uiaia 
Jobnfon,  Efy    Per  toe. 


Reoeivedi  Janoarj  Tsth,  r8o8,  of  lifeOfs^Jftntet  Williams 
and  Ca  one  hundred  pounds,  oaatfooant  of  filf  and  partner. 

loo    o    O  Per  mc^  SnOiMm  Mmrd». 

*  SKdTcd^ 


ft, 


3d8  or  mercAakts  account*. 

Received,  January  13th,  1,808,  of  Mr.  George  Goodman, 
fifty«£ve  p«uiids  (ixteen  fliillings  and  nine  pence«  in  pajrtfor 
tobacco  fold  bim  the  ^^hof  Vccetahsr  la(^.    Per 

^^;  .  16    9  Samuel  Thompfim. 

Received,  January  14^  1808,  of : the  HonounUe  Eaft 
Indh  Company,  three  ihundrad  and  fifteen  |)o«fids  ten  flul- 
Ilofis,  per  order,  and  for  the  account  of  Philip  fox.    Per 

/'31C   10    o  Bfinamim  HamHimm 

KrcSved,  Jannary  15th,  1808,  of  the  Governor  and 
Company  of  the  Bank  of  England,  one  tbouland  (ix  hundred 
pounds  ten  (hillings,  forftlf  and  copupany.    Per 

;f  1600  IP  o  StifhiM  BaricTm 


.    »       .m 


Received,  JanuaiQri6,~i8o8f  of  the  Worihipfiil  CoaifMoy 
of  Grocers,  forty-nine  pounds  fifteen  fliillings,*  in  fiill  ptf» 
IDcnt^  for  my  Ather,  John  Harrifon.    PeI^me,    ~ 

^"49    150  -  y^kn  Harrtfin^  jon. 

Received^  January  17th,  x8o8,  of  Richard  Clarke,  EfiL 
chamberlain  of  London,  tlie  fum  of  fixty  pooods,>/or  cbo 
|j(e  of  the  Worfliipful  Company  of  Joiners.    Per  — 

iC^o    o    o  Ricimrd  Sttoau.  Ckrlu 


^  Renhgaihefer's  lUceipt 


f •  -  »  #. 


Received,  February  7th*,  1808,  of  Mr.  Stephen  Dickfop, 
in  money,  eighteen  pounds,  and  allowed  him  for  land-tax 
^y^  pounds^  and  for  repairs  two  pounds,  in  all  twenty*  fiv« 
pounds,  in  full  for  half  a  year's  rent  due  at  Chriftmas  laft  1 
J  %  received  for  the  life  of  Thomas  Cox,  Bfq^^by,  virtue  of 
bis  letter  of  attorney.    Per 


t  ^        ....  I, 


j^-5     Q     Q  ^  Frd9fti'Wm:d. 

Receive^ 


OP  MERCHANTS  ACCOUNTS^        309 


Received  of  Mr.  William  Morgan,  tiii$  9th  of  February 
i8o8|  fix  pounds,  for  one  quarter's  rent,  due  at  Chriilmas 
hfty  for  my  madefy  Robert  Kerr.    Per 


£6    o    Q  '  Richard  H€atk^ 

Received,  Febraary  loth,  180S,  of  Mr.  Samuel  Wittinfon, 
tweoty-mne  pounds  fix  ihiiiings,  in  part  of  a  bill  of  fixty 
pounds,  due  the  3d  of  May  next|  to  Mr.  John  Lewis.    Per 

£2q     6     o  Nickias  MafftU 

A  Receipt  on  the  Back  of  a  Bill  of  Exchange^ 

March  ift,  i8o8.  Received  the  full  contents  of  the  within 
mentioned,  being  500  pieces  of  eight.    Per 

ioo  pieces  B  ^  >5«  ^'i^- 

PROMISSORY  NOTES. 

I  promiie  to  pay  to  Mr.  Edward  Brown,  or  order,  the  fum 
•f  fixty  pounds,  on  the  29th  of  thil  inftant  March.  Wiiiiefs 
sny  hand  this  6th  day  of  March  1808. 

/*6o  ■  o    o  EdwMi'd  J(ftus^' 

:■'     March  loth,  1808. 
I  promiie  to  p^y  to  the  Honounbie  the  Eafl  India  Com- 
pany, or  bearer,  upon  demand,  two  hundred  pounds,  for 
Edward  WtlUama. 

j^20O     O     O  Henry  SmttL 

^  March  12th,  i'8o8. 

I  prtMnlfe  to  pty  to  Mr.  Tofepb  Brown,  or  order,  five  months 
after  date,  ten  pounds  t^  Ibilungi,  for  value  r^ved. 

jT'Q     »o,  O  William  BJmes. 

■  -  '  MarcliY4ti^  i<o8*«* 
I  promife  to  pay  to  Meflrv.  John  Eihirardt  and  Co.  er 
bearer,  the  fum  of  twenty  poandt  ten  (hillings,  oir  demand* 

ifao    10    Q  ^V    '       jUfiiriMarti*.    . 

ft  jftf^/i 


jto  w  mscRAKtk  AceoMtft. 

A  Note  from  two  to  me* 
We  or  either  of  us  promife  U)  pay  to  Mr.  Robert  Stokes,  of 
Us  order,  on  demand,  twelve  pounds  ten  flliUlng;^  for  value 
received.     Witnefs  our  hands, 

"  EJward  Mnrism 

BILLS  OF  EXCHANGE. 

A  Bill  payable  at  Sight ^ 

London,  March  ^th,  i8o8« 
At  fight  hereof  pay  Mn  Robert  Winds,  or  Ms  order,  the 
iiiin  of  twenCy-five  pounds,  for  value  received  of  Sdrard 
If  ills,  and  place  it  to  account,  as  per  advice  from 

To  Mr.  John  Willis^  Your  humble  fervant, 

Jtferchon^  High  Street,  Bridol.  y^  MilUr. 

Dover,  March  15,  1808. 
Ten  dajrs  after  fight  hereof  pay  to  Mr.  Thomas  Trufi,  or 
lib  order,  fifty  pounds  ten  fhilUngs,  and  place  it  to  account, 
•s  per  advice  from 

T«  Mr.  John  Francis,  Your  humble  ttmmtf 

linen-dfiiper,  Cheapfide^  London.  HanyHilL 

Foreign  Bills  of  Exchange* 

London,  March  6,  1808,  fer$40CfOwn8| 
at  56I/.  fterling  pet  crown. 
At  ufance*  pay  this  my  firft  bill  of  exchange  {•niy  fecond 
and  third  not  being  yet  paid)  unto  Mr.  9^>i{y  Qiro#p,  or 
order,  £ve  bunded  and  forty  crowns,  at  $6^.  per  crown, 
for  the  value  received  here  of  .Mr.  Edward  Wilii^  .fW^lsce 
k  to  account,  as  per  advice  from 

To  Mr.  John  Edwards,  Your  humble  fervant, 

Merchant  in  Amfterdam.  '  j£b  Jmrnis, 

*  Uiance  Wiween  Evglnicl  and  FVanee,  or  Eii||aiid  and  HolUn^* 

,  il  gne  oleadai  month  (  iMwcea  EagUnd  Md  S|kuiii  or  PortttaaI»  two 

mOBlttt  i  between  England  and  Italy,  three  oiomhs  |  and  between 

Sn^luidaiAiTtUk^,  faof  aaOMbSj  &c.  1-*^ 

^  Naples, 


t. 
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Naples,  March  11,  1808,  tor  640/.  lox. 
At  three  ufiuicet  pty  this  my  firft  WU  of  cxchaoge,  unto 
Mr.  John  Stocks,  or  orJer,  fix  hundred  and  forQt  pouods  ten 
fiiUliiigs  fierling,  for  value  received  of  hinfeify  aadplaceh 
to  account^  at  per  advice  from 

To  Meflrs.  Bardjr  and  Edwardsi  Your  humble  fervaotp 

Mefchaati  in  London.  yckt  Smiii. 

Livnpool,  March  14,  1808,  for  6000  pieces 
of  eighty  at  5^4^.  per  piece» 
At  double  uiance  pajr  this  my  fourth  bill  of  exchange* 
unto  Mr.  John  Jervit»  or  order,  fit  tbouiand  pieces  of  eighty 
Mexico^  at  S)^  (lerling  perpieoe,  fiir  value  received  of  Mr* 
Joi'epb  Hunt,  and  pki|i(  kto  acooont,  as  per  advice  from 
To  Mr.  Matthew  Marlb,  Your  humble  fervant. 

Merchant  in  liCghoro.  Mmy  Edmrnrds. 

A  BUI  of  Debt. 

Xm0»  sH  mtm  If  Arft  pnP^h  tiwt  I  John  Briton,   of 

London,  merdumt,  do  owe-  and  am  indebted  unto  Henrf 

Haynesi  of  Soutfawark,  ialter.  In  the  fum  of  /bur  hundred  and 

forty-nine  pwnds,  of  Uwful  money  of  Grett  Britain ;  which 

faid  fi^  I  tP;  |>6td>f  promife  to  pay  unto  the  fiud  Henrf 

Higrlies,  VHi  h6x%  esocutoni  adminiftrttorsy  and  affigns,  on 

or  before  the  twenty-fbunh  day  of  September  next  enfuing 

the  date  hereof.    Witnels  my  hand  and  ieal,  thb  fourteenth 

d^y  of  March  2808.  7«b  Brim^  (i  ^}. 

Sealed  and  delivered   ^ffsIUsmSmm. 
In  die  defence  of  us,  /  23mv«x  Hmrifm. 

A  Bwn* 

ICum  Jl  memfy  thfe  fareftmts^  that  I  John  Drew,  of  the 
pariih  of  Saint  Giles,  in  the  county  of  Middlefex,  carpenter, 
«m  held  and  firmly  bound  to  Samuel  Price,  of  tlie  city  of 
Weffaninfier,  in  the  county  aforefiud,  vintner,  in  the  fum  of 
one  hundred  pfounds,  of  good  and  lawful  money  of  Great 
Britain,  to  be  j^-to  tbt  iibid  Stitmel  PricCi  dr  to  his  certain 

Vol.  I.  R  t 
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attorney  or  attornics,  heirs,  executors,  adminiftrators,  or 
aifignsf  for  which  payment  well  and  truly  to  be  madei  I  dor 
hereby  bind  fliyfelfi  my  heirs,  Executors,  adminiftratorsi  or 
affgnt,  firmly  by  thefe  prefents.  In  Tvltnefs  whereof  I  have 
hereunto  fet  my  hand  aitd  feal  this  eighth  day  df  March,  in 
the  forty-eighth  year  of  the  reign  of  onrfevereigri  Lord  George 
tlie  Third,  &c.  and  in  the  year  of  our  Lord  1^08. 

Join  Drew^  (;  d). 

The  condition  of  the  above  written  obligation  is  fuch, 
that  if  the  above  bound  John  Drew^  his  bdrs,  executory 
admiuiftrators,  of  affigns,  da  well  and  truly  pay,  or  caufe  tur 
be  paid,  unto  the  afere&kl  Sariiuel  Frice,  his  heirs,  executons^ 
adminiftrat&rs,  or  affigns,  the  foil  fortk^^of  forty  pounds,  of 
lawful  money  of  Great  Britain,  on  or  before  the  twenty-fixtb 
day  of  December  next  eiifuing  the  date  hereof^  then  iYm 
obligation  io  be  void,  othefrwife  to  remain  in  full  force  and 
tirtuc. 

A  Bond  from  two  to  6;?#. 

Kno:a  all  men  iy  tkrfi  prefaits^  that  we  Edward  Willis  4nd  [ 
Toieph  Jenks,  of  the  city  of  London,  merchants,  are  held  and 
firmly  bound  to  Thomas  Smith,  of  Liver ix>oI,  OKfchanr^  in 
the  Ann  of  five  thonfand  pounds,  of  good  and  Ui^/bi  money 
of  Great  Britain,  to  be  pakl  to  the  faid  Thomas* Smith,  his 
heirs,  executors,  adminiftrators,  or  afligus,  and  for  whith 
payment  well  and  tnily  to  be  made,  we  and  cither  of  us  do 
jDintly  and  feverally  bind  ourftlvcs,  our  joint  aiid  feveral 
hfirs,  executors,  adminiftrators,  or  affigns,  firmly  by  thcfc 
prefents.  In  wlfnefn  lihereof  we  have  hereunto  fct  our  haj:Jv 
and  fealb  tliib  twelfth  day  of-j\3arch,  in  the  forlv-eii»hih  vcat 
of  the  reign  of  our  fovercign  Lord  George  the  Third,  j^c. 
•iwCk  in  tiicycar  oi  our  Lord  1808. 

^^'Wcphjcnh,      (J   .).' 
The  cwdithn  of  this  obligation  is  liich,*that  if  the  aS.^e 
boundiu  Edward' Willis  and  Jofeph  Jenks,  each  ox  citlirr  o; 


cheiTi|.  or  each  or  either  of  theicheirsp  executon,  adminiftra- 
tors,  oraffigosy  (hall  well  and  truly  pay,  or  caufe  tobepaid 
unto  the  above-named  Thomai  Smith,  hh  executorsi  admi- 
niftrators,  or  affigns,  the  Aim  of  one  thoufand  pounds,  of 
lawful  money  of  Great  Britaio,.  on  or  before  the  twenty-fifth 
day  of  December  next  enfuing  the  date  hereof,  then  this  obli- 
gation to  be  void,  ptherwife  to  remain  in  fuU  foxoeaod  virtue. 

J  Penal  Bill. 

Xm»ali  mm  fy  thefe  prtftms^  that  I  Andrew  Jones,  of  the 
borqufh  of  Soutbwark,  do  owe  uoto  Edward  Mills,  of  the 
parrfli  of  St.  Clement  Danes,  Welhnialler,  the  fum  of  one 
bandiKd  pouads,  of  lawfnl  mooey  of  Great  Britain,  to  be 
paid  unto  the  fjuneEdward  MUls,  hb  executors,  adminidra- 
tors,  ^r^fllgns,  on  or  before  the  fifth  day  of  November  next 
enfuing  tbr  date  hereof,-  for  which  payment  well  and  tnily 
to  be  made,  I.do  hereby  hind  myfelf,  my  hnrs,  executors, 
admioiftcatorsi  or  fdfigns»  to  tbi  iaid  £dward  Mills,  his  exe* 
cutors,  adminiftrators,  or  .affigns,  in  two  hundred  pounds, 
of  liki^  Uiprfyl  money  of  Great  Briton,  finnly  by  thefe  pre* 
ients*  vin  witueA-wbereof|  && 

•         r1  Jkdrew  Jmus^    (a  ;)• 

Of  Receipts.    -•' 

Areoeipt  is  a  difcbarge  for  money  owing,  and  is  a  Lar  to 
all  fuits  in  bw  aiui  equity.  When  giveo  in/uU  of  mil  dgmmtdt^ 
]t  difchargies  all  debts  between. the  two  partiee.  pnor  to  the 
date  thereof. 

If  a  receipt  be  given^  it  is  good,  though  no  money  be 
paid,  except  it  be  obtained  by  fraud,  in  u  hich  cafe  rellsf 
may  be  had  in  equity. 

A  fervaut  may  give  a  receipt  in  his  own  name  for  h's 

mafler,  if  he  be  accudomed  to  receive  or  pay  money  for  bi.> 

maQer-fl-vfVor  a  wile  may  give  a  rectfipt  fdt  her  bufbaml 

iu  her  own  oXBity  and  it  is  equally  vaKd. 

.'..?:  R  r  •  If 


1 
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If  t  receipt  be  gjven  im/wUythaQgh  there  be  i  cShrfhion 
tiioeied  to  it  fpecifying  a  former  debt  between  tbe  portiesy 
yet  the  receipt  ftandsa^  a  receipt  in  Aril. 

Of  Promtjirjf  Notes  mdBitts^ 

A  pfORiiflbiy  note  is  an  engagement  for  a  fum  of  money 
to  be  paid  at  a  certain  time,  or  on  demand ;  wben  tbe  fnm 
is  to  be  paid  on  demand^  it  b  due  prefendji  and  there  needs 
no  adi»I  demand ;  but  it  is  otbervife  wbeaa  the  moBey  h 
to  be  paid  to  a  third  perfon,  or  where  there  b  a  penally,  ftr 
in  that  cafe  there  nmft  a  deoaand. 

A  bill  is  a  fingle  bond,  without  any  conditimi.  If  a  pcrfbn 
acknowledges  himlclf  indebted  to  another  by  biilin  the  lirai 
of  fifty  poanda,  and  by  the  fame  bUI  binds  UmUt  mi  bb 
heirs  for  the  payment  of  the  (aid  fum,  ina  bandied  pooad^ 
without  infertuig  the  perfon*s  name  to  whom  he  ii  bonod  in 
the  penaky,  it  ihall  nevertheleb  be  taken  as  a  bond  agunft 
him  for  the  did  fum  and  penalty* 

If  a  man  iniert  in  a  hill  tbefe  words :  f  A  ■—  mdfftm^ 

nC  Df  &(r.  (another  perfoo),  yet  this  b  a  good  bill  by  the 
words  of  tbe  iirft  part,  and  the  words  obHgMory  to  another 
perfon,  C  D,  are  fwL 

If  a  man  (ays  in  a  tnlli  7hu  I  AB  hmd  r^ivtdtf  CD 
the /km  ^  tsoni^  fmmJs^  xakkh  1  fmmft  H  ft^H  Efi^ 
if  thelnllbe^  lj»afij^  H  C Dioi.;  or  if  b  be,  1 09cm 
CDtoi.  Hhfmdmu  ^c.g  or.  Hmd ^  C D  toi.  V<. ;  f 
he  re^U  kirn  again  \  or,  I A  B  th  kind  n^fi^  H  C  D^  Amh 
fiallrteeive  20/.— either  of  thefe  phrafes  binds  the  divwcr 
of  the  bill,  and  conftinites  a  good  bill. 

Of  Bills  of  Exchange. 

A  bill  of  exchange  b  a  writing  given  among  merehaaia 
and  traders  for  money,  and  by  tbe  oredb  of  ihednwer  ge- 

*  neially 
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Dcnlly  paiTftf  as  money ;  theTe  bilb  are  drawn  fomctinics 
payable  at  fight,  fometiines  at  a  certain  time.  An  inland  bill 
oF  exchange  is  of  the  natnre  of  a  letter,  and  is  draivn  by  one 
tnerchaiit  upon  another  in  the  fame  country,  a%  by  A  B  of 
Briftol  upon  C  D  of  Jjondon ;  but  a  foreign  bill  of  exchanoe 
is  drawn  by  a  merchant  of  one  countr}*  upon  a  merchant  of 
another  country.  Thefe  foreign  bills  are  of  more  cunfe- 
quence  in  the  tye  of  the  law ;  a  foreign  bill  being  refiiffd 
to  foe  accepted,  an  aAion  may  be  had  againft  the  drawer,  and 
«very  peHba  who  indorfes  a  foreign  bill  becomes  liable  to 
the  payment  as  if  he  were  the  drawer,  becauTe  every  indorfj* 
xnent  is  in  the  nature  of  a  new  bill ;  but  the  indorfer  is  not 
liable  to  pay  if  the  drawer  can  be  found ;  but  if  the  drawer  • 
hand  cannot  be  prored,  the  acceptor  may  come  upon  thr 
!aft  indorfer.  If  a  perfon  only  (igns  hb  luune  at  the  back  of  the 
Mil,  the  acceptor  of  the  bill  ftiay  fill  up  the  indorfement,  or 
the  bare  fignatune  will  pais  in  law  for  an  indorfement. 

There  ism  material  difference  between  a  bill  of  exchange 
payable  to  a  perfeii  or  hearer^  and  one  payable  to  a  perlbn  or 
^Jern  A  bill  payable  to  a  perfon  or  bearer  is  not  aflignr^ble^ 
lu  u  to  enable  the  acoeptor  to  bring  an  aftion  if  the  drawer 
rcfuftt  payment.  In  a  bilPpayablcf  to  A  B  or  bearer,  the 
acceptor  may  fue  in  the  name  of  him  to  whom  it  is  made 
payable.  If  a  bank  bill  payable  to  A  B  or  bearer  be  lofT« 
^nd  found  by  a  ft  ranger,  payment  to  the  ilranger  v:\\i 
indemnify  the  Bank,  yet  A  B  may  have  an  adion  of  trover 
9gainft  the  fiuder,  but  not  againft  any  perfon  to  whom  the 
finder  has  paid  it  for  valuable  conHderation. — A  bill  of  ex- 
change payable  to  a  perfon  or  order  may  always  be  affigned, 
and  the  acceptor  can  bring  his  aiftion  in  his  own  name.  A 
bill  payable  to  order  is  within  the  cuftom  of  melrhaa^,  and 
may  be  negotiated  and  aHigned  by  cuftom. 

If  a  perfon  wcepts  a  bill,  though  the  date  of  payment  br 
pafty  he  cannot  return  it,  but  he  may  bring  an  adion  for 
fhe  money,  if  the  bill  be  tendered  in  time. 

A  icrvant  cannot  accept  a  bill  for  his  mofter,  except  that 

be 
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be  good  evidence  that  he  has  authority  to  do  fo,  as  where  a 
inadcr  allows  a  fervant  to  draw  bills,  &c« 

If  one  partner  in  company  draws  a  bill  of  exchange  for 
fclf  and  company,  all  the  other  partners  are  bound  by  it. 

If  tl^ie  acceptor  of  a  bill  makes  no  demand  when  the  bill 
becomes  due,  or  in  reafonable  time,  and  the  party  on  whom 
it  is  drawn  fails,  the  acceptor  muft  fuAain  the  lofs,  as  it  is 
his  negligence. 

If  a  bill  of  exchange  be  loft,  notice  mufi  be  given  by  a 
notary  public  before  witnefTers,  that  the  bill  is  bfl,  or  miflaid, 
requiring  that  payment  be  nude  to  no  perfim. without  his 
knowledge. 

All  inland  bills  of  exchange  of  the  fum  of  5/.  or  upwards, 
in  whidi  the  value  is  (aid  to  be  received,  and  which  are  pay* 
able  at  a  certain  time  after  the  date  thereof,  may,  three  da^s 
after  they  become  due,  be  protefted  by  a  notary. public,  or 
any  other  fubftantial  perfon  of  the  place,  if  there  be  no  notary 
public,  and  before  two  witnefles,  on  therefu&l  or  negled  of 
payment  i  which  proteft  (hall  be  made  under  a  copy  of  the 
f;iid  bill,  and  be  notified  within  fourteen  days  after  to  the 
party  from  whom  the  bill  was  received,  who,  upon  producing 
the  fame  proteft,  is  to  pay  th*  bill  with  intereft,  and  the 
charges  uf  proteftiug ;  but  if  the  acceptor  neglefts  to  mike  9 
proteft,  and  give  notice,  he  fliall  be  liable  to  tbelofs. 


0/  Bonds. 

A  bond  is  an  obligatory  deed  in  writing,  whereby  one  party 
binds  himfelf  to  another  to  pay  a  fum  of  money,  or  to  per- 
form any  other  lawful  adb,  as,  to  make  a  releafe,  furrender  an 
ef^ate,  to  perform  covenants,  &c.  &c.  and  it  contains  a  penahy 
of  non-performance ;  it  may  be  nuide  either  on  parchment 
or  paper,  though  it  is  ufually  on  paper ;  and  the  conditiou 
to  the  bond  may  be  either  in  the  fame  deed  or  in  another; 
the  condition  muft  be  to  do  a  thing  which  is  lawful,  othcrwife 

• 

It 
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it  v$  not  good ;  thus  a  condition  not  to  ufe  a  trtde*  titi  or 
(ow  ground,  &c.  is  unlawful,  being  againfl  the  pdblic  good, 
and  therefore  void.  When  a  bond  depends  upon  a  deod,  Ifnd 
the  deed  becomes  void«  the  bond  is  void  alio;-  a  (Condition 
to  indemnify  a  perfon  from  any  legal  profecutioh  \%  Void, 
being  againll  law.  Conditions  of  bo  Ads  are  to  be  ncK  bniy 
lawful,  but  poffible :  if  no  time  is  Kmitcd  in  a- bond  for  pay- 
ment of  money,  it  Is  diJe  prefently,  and  payable  |)n  demands 

In  a  bond  where  feveral  perfotis  are  bound  /ti/eraify^  the 
obligee  has  his  option,  either  to  fueall  the  bonciiitefitogechcr^ 
or  all  of  them  apart,  and  have  feveral  judgfnents  sHtd  e'xecu  • 
tions,  but  he  can  have  liitisfa£tion  but  once  ;  but  if  a  bond 
be  made  to  three  to  pay  money  to  one  of  them,  chcy  muit 
all  join  in  the  adion.  An  heir  is  not  bound  by  a  bond, 
tinlefs  he  be  expreOly  named,  but  the  adminif^rators  and 
executors  are.  .      •  •*  , 

A  bond  may  be  made  from  one  to  any  number  of  perfon  s, 
or  from  any  number  of  pcrfona  to  one«  If  the  furname  only 
of  the  drawer  be  fubfcribed,  it  is  fufficient,  thou{;h  there  b^ 
a  blank  for  his  Chriftian  name.  If  a  bond  has  ho  dine,  or  a 
falfe  date,  or  an  Impolfible  date  (at  the  thirtieth  day  vf 
February),  yet  if  it  be  fealed  and  delivered  it  is  ^ood ;  a 
perfon  cannot  be  charged  by  a  bond  wMioUt  tielivery  of  tbf? 
bond  to  a  creditor. 

'Where  a  bond  is  made  fot  the  payment  of  a  fum  of  itionef 
by  inftalmenta,  the  Itolder  of  ,lhe  bond  in  fonie  cafes  may 
come  upon  the  drawer  for  failure  of  the  tirft  pajrment,  but 
in  other  cafes  he  cannot  fue  for  the  mouey  till  the  laft  pay ' 
ment  becomes  due  i  as  for  indaftce,  if  A-  gives  a  bond'  to  B 
to  pay  to/,  in  the  following  manner;  via.  to/L  to  be  paid  at 
a  certain  dav,  and  io/«  at  another  certain dav ;  in  this  ctfr  B 
cannot  fue  for  the  debt  till  the  lafl  paynoent  btfcdmes  due,  as 
the  10/.  is  mentioned  as  an  entire  debt ;  but  if  it  be'exprefled 
to  pay  10/.  at  a  certain  dajr^  and  10/.  at  another  certain  day, 
makmf  U  mil  ao/.  the  Creditor  may  fue  upon  the  bond  on 
failure  of  the  firft  paynMHtk;    ^  •       I  .'  «" 

A  bend 
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A  fcond  may  be  good  though  it  contains  hUk  Latin  or 
hik  En^fli,  or  though  it  be  of  a  doubtful  iotef^MViatioii, 
ait  if  A  biods  htmfelf  to  fi  Co  pay  a  fum  of  money  to  A 
( whereas  it  ffliould  be  to  B)»  here  the  obligatiott  is  good,  and 
xhc  JUveiiJtum  vmd.  If  a  bond  be  interlined  in  -a  pbce  not 
cnaterial^  it  will  not  hurt  the  bond ;  but  if  it  be  in  a.  malerial 
pact»  it  will  makt  the  bond  Toid.  In  fliorty  all  bonds,  obliga- 
tions,  bills,  pramiflbrr  notes,  Hec.  when  any  doubt  arlfes^ 
are  always  interpreted  iu  favour  of  the  pany  to  whom  the 
money  is  due* 

Thefe  are  the  principal  Icgd  precedent*  iifed  by  roercandle 
men^  U>  which  I  fliaU  add  a  power  or  letter  of  attorney,  as 
being  in  mod  geneial  ufe  by  all  defcriptions  of  people. 


^  Letter  of  Attorney  from  one,  or  tivo,    to  fettle 
Accounts  and  receive  Money* 

Ktmu  mil  mm  ty  tiefe  jhre/hij^  th^t  I  Edward  Stokes,  of  the 
pariQ)  of  Sl  Andrew,  Holbom,  London,  chiiiaman  [or  Edward 
Sm^h  and  John  James,  uphoUlerers,  of  the  parlfli  of  St.  Luke, 
BCddkiex]  have  made,  ordainfld»conftitatcd,  and  appointed, 
and  do  by  thefe  prefenta  make,  ordain,  conflicuie,  and  ap* 
point  my  friend  Henry  Brown,  of  the  parifliof  Sl  Jaowk^ 
ClerbenwclV  in  the  (aid  coiiriCy  of  Middiefex,  watchmaker^ 
my  [or  our}  tmeand  Uwfol  attorney  for  me^  in  my  tiame, 
and  on  my  b«halF  [or  for  us,  in  our  names,  and  on  our  behalf}. 
fir>  adjuft  end  fectk  all  and  every  account  and  accounts  with  ail 
and  every  perfou  and  peribns  with  whom  1  [or  we]  l»ave  had, 
or  (bailor  may  bavei^ay  trania£Hons  or  dealings:  whatfoever, 
nod  to  compiomife,  agree,  and  deteimine  all  difputc»  and 
difiereoces  thai  have  or  (ball  aiifebctwixn  me  [or  us]  and  any 
orfaes  pcribn  or  pcrfons  whonfocver,  and  to  execute  all  fucb 
deeds,  in(fcrumeats,  and  writings,  as  he  the  Lid  Henry  Brown 
fhalljadteneccaary,  and  to  aft,  demand,  fue  for,  recover,aod 
vc^  to  and  foe  my  [or  OHi|^ie|  «|ami  from  «ll  and  every 
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perfon  or  perfons,  that  now  is,  arc,  or  hereafter  fliall  ot 
may  become  indebted  to  me  [or  us]  by  any  ways  or  means 
whatfoever,  all  and  erery  the  debt  and  debt.%  fnm  and  fumk 
of  money  by  them  refpedively  due  and  owing,  and  to  com- 
pound for  any  fuch  debt  or  debts,  and  to  take  lefs  than  the 
whole  for  the  fame,  or  otherwife  to  adjgft  and  fettle  the  fame 
in  fuch  manner  and  upon  fuch  terms  as  be  tfa6  ikid  Hemy 
Brown  (ball  in  bis  difcrttion. think  fit ;  and  for  non-payment 
thereof,  or  of  any  part  thereof,  to  take  fuch  courfe  for  recover* 
ing  the  fame  as  to  my  [or  our]  faid  attorney  fhall  feem  meet ; 
and  upon  receipt  of  the  (aid  debt  or  debts,  fum  or  ftims  df 
money  refpedively,  or  any  part  thereof,  acquittances  or  other 
fufEcient  difcharget  for  me,  and  in  my  name  [or  for  us,  in 
our  names],  or  in  his  own  name,  to  make  and  give  for  what 
he  fhail  fo  receive ;  and  generally  to  do,  negotiate,  tran(a£f, 
arid  perform  all  fuch  other  afii,  matters,  and  things,  for  me^ 
and  in  my  behalf  [or  for  us,  and  on  our  behalf],  in  and  about 
the  premifes,  as  fully  in  every  refped  as  I  [or  we]  might  or 
could  do  if  perfonally  prefent ;  hereby  ratifying  and.confirm- 
ing,  and  agreeing  further  to  ratify  and  confirm  all  and  what- 
foever  my  [or  our]  faid  attorney  (hall  lawfully  do,  or  caufe 
to  be  done,  in  and  about  the  faid  premifes^  by  virtue  of  thefe 
prefents.  In  witnefs  whereof,  I  [or  wej  have  hereunto  fet 
my  hand  and  feal  [or  our  hands  and  feaU]  (bis  twentieth  day 
pf  March,  in  the  year  of  our  Lord  1808,  and  in  the  forty- 
eighth  year  of  the  reign  of  opr  Sovereign  Lo|xl  Geqrge  the 
Thir^,  *c.  * 

Eihvard  Stokes^     (  ^  •  s . ) 

[or,  Edward  Smithy     (e.  s.) 

John  James^l  (]. }.) 

A  letter  of  attorney  may  be  executed  by  any  perfon,  if  of 
full  age ;  and  a  man  may  give  a  power  of  attorney  to  his  wife, 

*  The  words  iucludcd  in  crotchets  belong  t^  the  power  when  given 
t(y  Edvrard  Smith  and  John  James  ;  in  oth^r  lefpe^ls  the  power  is  the 
fuae  as  wl^co  giveq  by  Edward  Stoker 
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or  t  woman  to  her  hulband,  in  cafes  that  do  not  belong  to 
him.  The  nature  of  it  is,  to  give  the  party  who  is  toad  the 
fall  power  and  authority  of  the  malier,  to  accomplifli  the 
ad  intended. 

In  tbefe  inftruments  the  authority  muft  be  ftridly  pur* 
fued ;  where  the  party  ading  does  lefs  than  the  authority 
mentionSp  the  ad  is  in  moft  cafes  void ;  but  where  he  doth 
mart  than  his  authority,  it  may  be  good  for  fo  much  as  he 
had  power  to  do^  if  he  does  nothing  unlawful. 

If  a  letter  of  attorney  be  made  to  three  jointly,  two 
cannot  execute  it ;  or  if  it  be  made  to  two  jointly,  one  cannot 
execute  it.  The  death  of  the  maker  generally  determines 
the  power. 

AU  the  foregoing  precedents  muft  be  ftamped  according 
to  the  feveral  ntes  impofed  by  the  late  ads  for  increafing 
the  ftampdutVy.'  or  they  are  roid  b^  flati^te. 


CHAP. 
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Of  mensuration. 


SECT.  I. 

op  BUPRHFICIAL  MBASURS^  WITH  TUB  METHOD  OV 
MBASURINO  MASOnS^  BRICKLATER89  CARPBMTBRi^ 
SAWYERS^  PLASTERERS^  PLUMBBBS,  PAIBTEBSj  AND 
GLAZIERS  WORK,  AND  THE  PRICE  Of  EACH  ;  Ah%0 
THE  PRICE  OF  BACH  COMMODITY^  AND  THE  WAGES 
OF  JOURNEYMEN. 

SfiFORE  the  kamcr  proceeds  to  menfuradoo,  k  if  neccf- 
£iry  that  be  fliould  underfiaod  diiodfcimilt,  or,  ts  it  U 
generally  called,  crofi  muklplicacioo. 

Tbb  rule  is  called  duodecinnlf,  becaufe  the  oomben 
dccreafe  from  the  left  hand  in  a  twelve- fold  proportioo ;  the 
firft  number  being  feet,  the  next  number  tochet,  and  tlie 
next  number  the  twelfth  pant  of  an  inch,  &€• 

By  this  rule  workmen  and  artificen  call  up  the  contcntft 
of  their  work,  and  multiply  feet,  inches,  and  paru^  by  ffrtt^ 
inches,  and  parts,  without  reducing  tliem  to  one  deuomina* 
tion,  as  in  common  arithmetic.  In  this  (\i\c  iochei  tte 
fometimes  called  primes^  the  parts  are  called  fecmuis^  the  next 
dividon  thirds^  &c* 

Ryle  I.  Under  the  multipl]cv}d,  write  the  corre^rtdi/ig 
denominations  of  the  multiplier  :  viz,  feet  under  feet,  ioclics 
under  inches,  Bcq, 

S  s  1  3.  Multiply 
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**9.  Multiply  every  term  ia  the  multiplicand,  beginning  at 
the  lowed,  by  the  feet  in  the  multiplier,  aod  write  the  refuk 
of  each  under  its  refpcAive  term,  obferving  to  carry  i  for 
every  12  in  the  produd  to  the  next  higher  denomination. 

3.  In  the  /ame  manner  multiply  every  term  in  the  multi- 
plicand by  the  inches  in  the  multiplier,  and  fet  the  produd 
of  each  term  one  place  further  to  the  right  band  of  that  term 
in  the  multiplicand,  obferving  to  carry  i  to  the  next  higher 
denomination  for  every  la  as  before. 

4.  Proceed  in  the  fame  manner  with  the  feconds,  and  the 
other  denominations,  if  there  be  any  more,  and  the  fifm  of 
the  products  will  be  the  produ£^  required. 

Example  i.  Multiply  10  feet  4  inches  and  5  parts  by 
y  fleet -8  inches  and  6  ptfrtt. 


FtcL  Inches.  fitfts« 

10 
7 

t    1 

0 

a       II 

a 

4        0 

70 

0        0 

0 

0        3 

0 

ft        8 

6 

8        0 

0 

0        0 

0 

0        ft 

0 

50 

79       "         06         6    dtfiur. 

In  this  example  the  s^Muti  are  firft  mnltiplied  by  7  fieec, 
md  the  produd  it  a  inches  1 1  parts ;  then  the  4  inches  are 
multipUed  by  the  7  feet,  and  the  produa  is  2  feet  4  inches  j 
then  the  10  feet  are  multiplied  by  the  7  feet,  und  the  produft 
is  70  feet.  Then  I  multiply  by  the  8  inches,  faying  5 
times  8  is  40,  which  is  3  twelves  and  4  over,  the  4  I  fet 
one  pkce  further  towards  the  right  hand  than  the  muldplh> 
cind  5,  and  the  3  I  place  under  the  feconds ;  then  I  mul- 
tiply the  4  inches^- &ying  4  times  8  is  32^  which  is  ft  twelves 

and 
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and  8,  the  8  I  fet  under  the  ports  and  the  2  andrr  :rx  iadbo ; 
theo  I  lay  8  times  10  is  8o>  which  is  6  tvcivcs  tad  i,  'he  S 
I  fee  under  the  iocbes  and  the  6  under  the  fat.  In  the 
fame  manner  I  multiply  by  the  third  ar«d  h&  Sg'^Tt  6,  ^J^-g 
6  times  5  is  30,  which  is  s  twelves  and  6,  :2£  6  I  pdac;  vjC 
place  further  towards  the  right  hand  than  the  fnr  b^  't  ^ 
the  lad  produ^  and  proceed  in  die  fiune  fsficiner  a*  Ivts'i^jCy 
and  the  fum  of  all  the  produds  will  be  the  asfrsr. 

I  have  given  this  example  at  fomewhat  an  nnorcefiry 
length,  in  order  to  indraft  the  learner  more  foUy  10  T>t 
nature  of  the  rale;  but  it  is  generally  peifoiUicJ  b  ttne 
Hnes  only  when  confiding  of  feet,  inches,  and  paf%  as  » 
the  following  example : 

Example  a.  Muldply  6  feet  4incfaci  and  5  prti,  \rf  4  if^. 
6  inches  and  9  parts. 

net*  Iocbes*  nuti* 

♦    •   6  2. 

•5        5        «        ^ 

3226 

Kote.  As  the  foot  is  divided  ir/to  ;i  i:i€ijttf  2>  aac^  i?/^* 
&  fubdivlded  into  12  partly  called  kc^mfkf  2cA  «a&ik  ^/inr^^ 
is  again  fubdividcd  into  12  linrdi^  ^A  mk  ttmd  k-"//  ;it 
fourths,  &c. 

Qtf.  3.  What  u  the  fuperfictal  content  of  a  Sfjtr?  ;r'>/^  '^ 
ground,  fneafuring  39  feet  xo  inches  and  7  (#tr^  in  >f^*9 
and  in  breadth  18  feet  8  inches  and  4  paitf /^-^^dtj/^  74;  (b<^ 
6  inches  10  fcconds  ^tlurds  and  4  foufths, 

Qv.  4«  What  is  the  area  of  a  floor  in  lengtb  t^h^  /'# 
inches  8  feconds  7  thirdsand  5  fourths,  and  in  breadth  <> i#fS 
4  inches  and  6  feconds?— i^i^  233  feet  4  incbet  5  fuz/f^* 
9  thuds  6  fourths  4  fifths  a«vd  6  fixd)i. 
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Seconds,  thirds,  &c.  are  ufualiy  marked  by  two  or  three 
ihort  ftrokes  placed  over  the  figures :  thus,  theanfwerto  the 

1^    n.    .       ^.      .    '    "  III  mi  i!«ii  III  H 

latl  queitioa  is  expreued,  233  feet  4     59^40 


Superficial  Meq/ure* 

Mcnfuration,  in  general,  is  the  art  of  meafuriug  and  efti- 
n'*ating  the  magnitude  and  dimeniions  of  bodies  or  figurei^ 
and  is  divided  principally  into  three  parts,  called /nrtf/jRirtf- 
fio'c^  fuperficial  meajwre^  ^xA  fiUdmtafuic^ 


Definitions. 

X.  Lijual  meafitn  is  iimple  meafurc  in  kng^   without 

breadth  or  depth. 

fi.  Superficial  meafurc  confifb  of  length  and  breadth  taken 
together.  * 

3.  Solid mca/me  coofifls  of  length,  breadth,  and  depth; 
of  which  hereafter. 

4.  A  point  has  no  parts  nor  dimeniions,  neither  io  kn^h 
nor  breadth. 

5.  A  line  has  only  length,  without  any  other  dimenfions. 

6.  A  right  line  lies  all  in  the  fame  direaion,  and  is  the 
fliorteft  way  between  its  two  extremities. 

7.  A  curve  line  continually  changes  its  direftion.    See 

8.  Parallel  fines  are  always  at  the  fame  difiance  from 
each  other.    See  fig.  a. 

9.  Oblique  right  lines  change  their  diftance  and  meet 
in  an  angle.    Sec  fig»  I* 

10.  An  angle  is  the  meeting  of  two  lines.    Seeyl^.  5, 

1 1.  If  the  two  lines  which  form  an  angle  be  perpendicuUr 
to  eacR'other,  they  then  form  a  right  angle.    See  Jig.  6. 

3  at. 
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12.  But  if  the  two  lines  be  noc  perpcndkulir  to  och  other 
they  form  what  is  caHei  in  oblique  ang  e,  whacb  ^  eitbsr 
greater  or  left  than  a  right  angle.    Sctfi*  9  and  :a. 

13.  If  an  angle  be  leis  tbao  a  right  aogle;  it  is  called  aa 
mcute  angle.    See^.  7. 

14.  Aq  angle  that  is  grctter  than  a  fig|bt  angle  is  ca2!ed 
an  obtufe  angle.    See  j^.  8. 

I ;.  A  triangle  is  a  fignre  oooCabed  under  three  lines,  and 
has  various  naodes,  accordii^  to  the  fixe  of  its  angles. 

16.  An  equilateral  triangle  has  its  three  fide^  and  coo- 
fequently  iu  three  angles,  equil  to  each  other.    Sec  fig.  9. 

17.  An  iibfceles  trian^  has  only  two  fides  equal*  Sec 
fig.  10. 

18.  A  fcalene  triangle  has  its  three  fides  and  angles  un« 
equal  to  each  other.    See^.  11. 

19.  A  right-angled  triangle  has  one  right  angle.  See 
fig.  12. 

20.  An  obtufe-anglled  triangle  hu  one  obtulii  angle.    See 

a  I.  An  acute-angled  triangle  has  all  its  angks  acute.    See 

22.  A  figure  of  four  fides  is  called  a  quadnngle,  or  a 
quavlrilat^al  figunr,  and  is  either  a  parallelogram,  a  fquare, 
a  rhomboid,  a  rhombus,  a  trapexium,  or  a  trapezoid. 

23.  A  iquare  is  an  equilateral  reAangle,  having  all  its 
fides  equal,  and  all  its  angles  right  angles.    Sec  fig,  i6* 

24.  A  rhomboid  is  an  oblique-angled  parallelogram,    See 

fig'  1 7- 

25.  A  rhombus  is  an  equilateral  figurr,  having  all  it  fides 

equal,  but  its  angles  are  oblique.    Sce>ljj^.  i8. 

26.  A  trapez  um  is  a  quadrilateral  figure,  bat  its  oppofite 
fides  are  not  parallel*    See^.  19.        ' 

27.  A  trapezoid  has  only  two  oppofite  fides  pai^fdleL  Sec 
^.ao. 

28.  Plaoe  figures  hainng  nx>re  than  fonr  fides,  are  generally ' 
called  polygons,  but  they  receire  particular  names,  according 

to 
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to  the  number  of  their  fides :  thus  a  polygott  6f  fife  fides  is 
called  a  pattagoM^  a  figure  of  fix  fides  an  kMpit,  a  figuit  off 
6veo  fides  an  h^tagMy  eight  fides  an  •Ai^my  nine  fides  a 
wanagut^  ten  fides  a  deemgoti,  eleven  fides  an  embcagam^  and 
twelve  fides  a  dodtcagwi, 

29.  A  dirle  is  a  ^lain  figure  bounded  fayene  drcular 
line»  called  the  circuinferencei  which'  is  evexy  whcie  oqoaHy 
dilbnt  from  the  centre.    See  fg.  %  u 

30.  The  radius  of  a  circle  ti  a  right  lihe  drawn  from  the 
Centre  to  the  ciraimference. 

31.  The  diameter  of  a  cii^lo  is  a  right  line  drawn  through 
die  centrci  ^voA  bouiKleid  kt  «ach  eod  by  the  circurofereoce. 

32.  Ad  arc  of  a  circle  is  any  part  of  the  circumference. 
35.'  A 'chord  is  a  -ri^  Kne  joining  the  two  extreniities  of 

an  arc. 

34.  A.%fiient  of  a  c4rele  is  any  part  thereof. 

35.  A  fcmicircle  is  half  a  circle. 

36.  A  feAor  is  a  part  of  a  circle  contained  under  part  of 
the  arc,  and  two  radii  drawn  to  the  centre.    See  J^.  %%* 

37.'  A  quadrant  is  a  fe<^or  of  a  circle,  having  one  quarter 
of  the  circumference  for  its  arc,  and  its  two  radii  are  per* 
pen'dicular  to  each  other.    See  ji^.  93.  , 

38.  The  circumference  of  every  circle  in  gcbmefi^ is  liip^ 
pofed  to  be  divided  into  360  equal  parts,  called  degrees,  and 
ekch  degree  fubdiidded  into  60  minutes,  each  mvute  into  60 
feconds, and  fo lui ;  hence afemidrcle  contains  180 degrees, 
and  a  quadrant  90  degrees,  w,hich  form  a  right  angle,  and 
half  a  quadrant,  called  an  o6hnt,  contains  4J  degrees;  for 
the  tneafure  of  ereiir  right-line  angle  i»  an  arc  of  a  circle 
contained  between  the  two  lines  which  fomV'the  angle,  the 
point  of  the  angle  being  in  the  cenlre  of  the  •circle,  and  the 
number  of  degrees  contained  in  the  arc  of  the  carde  gives 
the  meafuie  <if  the  angle.     See  ^.  3$. 

39.  In  every  right-angled  triangle  the  fa^t  oppofite  the 
right  angle  is  csflled  t^ie  hypotheoMfei  aikl  the  elber  two 
)|des«  the  legs  t>f  thii»  triaogte.  ^  : 

40* 
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40.  The  hfight  or  altitude  of  a  SfOP^t  b  a  lioe  dnmuhom 
the  uppemiofi  fidt  or  angle,  pfrptadicukur  to  cht  hde. 

41.  Ao  angle  is  generally  deicribed  by  tlovc  Icftcn:  tbtf 
letter  which  (huids  io  the  middk  fiievs  the  angle  introdcJ, 
Tiusf  in/ptre  24,  £  A  C  reprdcotf  an  angle  fonaei  hf  tb^ 
line  £  A,  and  the  line  AC;  todthcfcoen  DA£iolile 
fanie  figure  (hew  the  aogjb  Ibrmed  bj  the  two  ham  PA 
and  £A« 

JFroUtMSm 
PROBLEM  L 

TO   DIYIDB   A   GtVIII    CXVS   tBTO   TWO   %f^AL  »AaT9. 

Ftfm  a6*  Fnon  B  ai  a  centre  with  the  conipaftt  opened  to 
any  greater  length  than  B  CdefinAe  the  arcs  at  m  and  n; 
then  (thecompaib  being  ftiU  at  the  fintwidth)  finoi  A^  aa 
the  other  centre^  drforibe  two  anai  ortting  the  bona  arco 

mot  ihMB  IboiniefiiBAioiii  of  tfaeiearcidiHrthefliiriflht 
line  mC  a,  and  il  wiUAvidethtgHonBno  AB  ioio  tw0 
equal  pvtH  at  the  point  C« 

FROBLEMIL 

TO  OIVIDS  A  OITaV  AtfOAS  IBTO  TWO  M^At  fAATe. 

/?;•  a;.  From  B'as  the  centre  with  the  nwijiflh  deicribr 
the  arc  AC;  and  from  Aand  C  with tlie radiof  deficribe 
two  arcs  interfeffing  each  otiier  at  lOy  then  draw  the  line 
tn  B,  and  it  will  finde  the  aiigle  A  B  C  htto  t wo  c^ttl  paitk 

nOBLEMIIL 
TO  aivina  a  aicsT  avolb  rvTo  Tmaa  t^At 

J^.al.  From  B  aa  the  centra  Mcriba  te  an  A  C. 
Then  with  the  &me  eoaot  of  the  oanyafta,  ftoB  A  at  te 
csmrc^  cioft  the  aro  A  C  in  n»  aai  wiibdM  tea  ladiof  Ami 

C,  astheoentic^  ooftthrarciani;  ipBitepsioliaf  te* 
Vol.  I.  Tt 
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terfeftioa  m  and  n,  draw  the  right  lines  m  B  and  n  B,  and 
they  will  diride  the  right  angle  A  B  C  as  required. 

PROBLEM  IV. 

to    DRAW    A.   LINE    PARALLEL    TO     ANOTHER    GIVEN 
tINE,    AND    AT    A    GIVEN    DISTANCE. 

"  Fig.  19.  Let  the  given  line  be  A  B :  then  from  the  points 
m  and  n  with  a  radius  equal  to  C,  the  given  diftance,  de- 
feribe  the  arcs  r  and  o,  upon  which  draw  the  line  C  D,  and  it 
will  be  parallel  to  the  line  A  B. 

PROBLEM  V. 

TO    EERCT    A   ?£&PEteDICULAR.-FR01C    ▲    ^IV^K   POINT 

IN    ▲  GIVBlf   LINE. 

Fig.  30.  Let  thegiveo  line  be  B  C,  and  the  given  point 
A.  Take  two  equal  diftances  A  m  and  A  n,  and  with  a  ra- 
dius gmter  thaii  A  oi,  from  m?  and  n  as  centres,  de&ribe 
two  arcs,. cdttiug  eaclvod^er  at  r :  froim  A  draw  Ar,  and  it 
will  be  perpendicular  to  the  line  B  C$  thus  this  perpcndkii* 
lar  forms  a  right  angle  with  each  part  of  the  line  B  C.  There 
are  many  other  ways  of  drawing  perpendiculars  to  a  given 
line,  but  the  beft  wav  is  to  draw  them  by  a  fquare^  or  orher 
mathematical  inilrument  for  that  purpofe :  I  ihall,  however, 
give  another. Problem,  to  draw  a  perpendicular  JFroma  j^vcn 
point  out  of  tlie  liiie. 

■  '^  "  pro'Blem  Vl 

TO  LET  FALL  A   PERPBKDICUL At  FaOM  A  GIVEN  POINT, 
NEARLY  OPPOSITE: TO.  TII&  END  OF  A  GIVBN  LIVE. 

Fig.  3 1.  Let  the  given  point  be'^A,  and  the  given  line  B  D; 
thea  from  A  draw^ny  line.  A  m,'  io  rafcet  RC :  bifoft  A  tn 
^'Dy  aad  from  n  as  y  centre,  mh  theradhis  A  n,  defcribe 
the  arc  A  U  m^  Maitting.  B  C  in  D ;  then  draw  a  line  A  D»  and 
itwiUbe.thfi^perpendi^ulirreqtiirert.   . 
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PROBLEM  YIL 

TO   DIVIDB    A    GIVIN    Lllfl   INTO    AXT    VVlflll    Of 

1<^A1    PAKTS. 

Fig.  32.  Let  the  i^Weo  liue  be  A  B,  ihca  from  A  dn«  a 
line  A  C,  and  from  B  divw  B  D  panAki  :o  A  C  :  oa  eacL  - : 
thefe  parallel  lines  pomt  off  as  ibidt  puts  » the  ^"wrt,  £cc  a 
to  be  divided  into,  beginning  at  A  so  tbe  firi^  fuac,  axsd  ac  fi  ;n 
the  fecond  line;  then  join  the  oppo£te  pohm  of  £rl£oc  I:^ 
each  line^  by  the  fines  A  ;,  i  4,  3  3,  &c.  and  tIkt  wiu  £- 
vide  the  line  A  B  as  required. 

PROBLEM  VIIL 

AT    A    GITEN    POINT    I!f    A     CITBV   1X^1,    T&   trAKt    4# 
ANGLE    OF    ANT    PROPOffP    NUMBa*    OP    ftB^atft. 


/Vj^.  33.  Let  the  given  point  be  A,  tijitf  tte  V  '*'•  *****  ^  ^' 
then  from  A,  as  a  cenOe,  wkii  a  n^im  $i  ^  Vfry'S  :»ic^^ 
from  a  line  of  chords,  dcicr.te  tu  ate  »:  a^  eiir^.n^  A  ^  rw 
m ;  then  take  the  propoiW  numutt  U  ^le^rwa  » j^  -t^  vi^- 
pafles  from  rbe  iame  line  of  cJmt^  a«{  i^y  ^n^  'Jirf^^*^. 
from  m  to  n ;  thrcngS  Ae  p^*^  c^  **»  ^a  //^^f  in*  >.  i , 
and  it  will  form  an  asgSe  w^z  rv  Mt  A  S?,  i^  ^i^  UMiiv^ 
of  degrees  required  *. 

Angles  of  nK^re  thaa  y^  ^^V^^*  ^^^^  x  'Uv^^   '^  '^'-^ 
Hneof  chord  1  at  vm'yrjt. 

Or  tlie  an;|;>  mv  be  otttfe  v^riv  »  </>/{M  ji^a^   ,^/  i^/'«^ 
tbe  centre  ro  the  pc%-i<  A^  a^/tf  /t  ra^^k'..  w  fiui  ^tn*  >,  ^.  #^#s 


•  A  1:JVC  of  iryx-fii  j«  *.  »*7«  4rV»»f  ii|aa  H*  >4«m^  ^«<m^  ^4*^  *„ 
tn  iaftr-nxat  '^  v?*f»,  .-i'*-/,  v  wvX,  «iyM#  *•<.#-  4^1*  #ii«*'^  ^.  ^ 
had  It  *x  rsrtenw  «r  --tf^WM  Mita^«»  '4^m  f*-^  <i#lf  vt«^  s^**- 
vpQQ  the  ie%!.;  of  i>.  in  f>^^^mj,  m  •  >«mi  ^  4<m#  V  twy  i  .  > 
cui*Ay  fesia.'.^Bttc«»  fte«*w,  M«(  •  *«<i  i¥  «ihi«  >M*w  ;  ^^  ^00 
tbe  fisnrc  oT  cm  til  0m^  im^^,  Mrf  4|it  «f#iM^y  4»i<-i#Mhy  «-# 

IcMDetaucatif  Ti 


0»  MijrMAAttOll* 


mtrk  at  n,  the  number  of  degrees  propofed  fmn  the  arch^ 
and  draw  the  line  A  D»  as  btlbne. 

PROBLEM  IX. 
Yo  vtasiftE  ▲  oirsv  aItcilik. 

Fig.^i.  Delcribe  the  arc  m  a,  with  the  conpaflet  opened 
CO  tbe  radios  of  .60  degrees  in  the  line  of  chords  take  the 
width  of  the  vc  m  n«  and  apply  that  difiaoce  to  the  line  of 
chords  and  it  will  fliew  tbe  nomber  of  degrees  in  tbe  angle. 

If  tbe  arc  of  the  angle  exceed  fO  degrees,  k  snift  be 
taken  off  at  twice,  as  before. 

Or,  the  angle  may  bemeafared  by  means  of  a  divided  arch, 
as  the  angle  in  the  laft  problem  was  conftru  Aed. 

PftOBLEM  X- 

to  »tN»  t«a  cEtrtas  ^p  x  cxitcia. 

0 
Fig,  |4»  In  the  circle  ABC,  defcribe  any  tine,  as  A  B, 

which  is  called  a  chord,  from  tbe  middle  of  which  line  draw 

the  perpendicular  C  D,  which  will  be  the  diameter  of  the 

circle^  and  bifed^  C  D  in  tbe  point  O,  which  will  be  the 

centre. 

PROBLEM  XL 

rx>    DfeSCfttBB  TRE   CIlCVMtBftBltca    Ot   A    CIBCLS, 
TRVOVOR    THRBB    CITBR   1>0INT8. 

Fig»  35.  Let  the  given  points  be  A  B  C :  then  from  the 
middle  point  B,  draw  two  chords,  or  two  right  lines  to  the 
other  two  points  A  C ;  biieft  tbefi:  Iwo  lines  by  perpendku* 
kr  lines metdiig each ocher in  ChepoincO;  Owillthenbe 
the  cettK  of  tlR  cirele;  «id  widi  theiadius  0  A,  or  O  B^dfr> 
Aribe  tfie  t^rde  A  8  C,  and  ir  will  pvft  rhroitgli  the  tbiee 

PROBLEI4 
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PROBLEM  XII. 

T*   KAKI   A   EEOULAZ   FXMTAAMr  OM    A  OITEM  DM*. 

cular  to  AB,  ux)  eqiul  to  half  of  It.  Dnw  Am,  and  pro- 
<Iucc  it  till  m  n  be  equal  to  B  m.  With  ■  radius  equal  to  B  n 
defcribe  two  arcs,  laterftding  each  odicr  iu  a  pmnt  O  froa 
A  and  B,  as  centres.  With  the  fiune  tvdiui,  from  the  poiiA 
of  inrcrieAion  O,  defcribe  the  circumfcribinj  circle  AB  n. 
and  about  the  djcumference  of  this  drck  apply  the  dlflaooe 
A  B  five  time*,  ud  ii  will  defcribe  the  ^ure  nquircd. 

FROBLGH  X12I. 

TO  DitcirME  AV  HBXAaoif  vt6k  a  cim  iin. 

fii- i7-  Let  the  giren  line  be  A  B.  n*henwith  a  ndiai 
«qual  to  A  B,  fiwn  A  and  B  »  centres  defcribe  two  inter- 
ftding  arcs.  Fkmh  the  pmnt  of  interfcAion  O,  wtdi  iIk 
{tax  ra^us  defcribe  ibe  drck  ABC;  then  apply  the  line 
A  B  C«  times  round  the  cifctimfercDce,  and  it  will  fomt  the 
figurt  required. 

If  eadi  fide  of  the  above  ^it  be  di^rideil  )ato  two  parts, 
a  figure  of  twdre  fides  may  be  fiarmed  j  and  if  tach  fide  be 
divided  into  three  parts,  a  figure  of  dghteen  fides  may  he 
fenncd  {  tbua  it  appean  that  the  radius  of  a  circle  will  &■ 
vide  the  circumference  into  fix  equal  parts  t  half  the  radius 
will  divide  It  Into  twelve  equal  para ;  and  twice  the  f  Mlius 
will  divide  it  into  three  c<iual  parts. 

PROBLEM  XIV. 
TO  rma  A  aisHT  i.)ni    BturAL  td  amy  aivav  akc 

OJ    A  CIKCLI. 

f^.  38.  Let  the  ^ren  arc  beAB:  throii|^  the  poht  A, 
and  the  centre  of  the  drcle,  draw  A  m,  making  oi  ■  cqoal  to 
j  of  4iB  radius  a  O.  Draw  a  line  A  F  pcrpeodicalar  t*  An^ 
then  thnm^  m  B  dn*  m  P ;  then  A  P  wiQ  be  equal  w 
AeaieAR.* 

PROBLEM 
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PROBLEM  XV. 

TO     MAKK     AVT     EEGULAR     FOLTGON     OH     A     6ITXN 

LIKE. 

Fi^,  36.  Let  the  .given  One  be  C'l[):  draw  C  O  and 
t>  O^  making  the  angles  at  C  and  Dt  each  equal  to  half  the 
angle  of  the  polygon :  from  the  centre  O  with  the  radius 
O  D  defcribe  the  drqie  A  B C  D,'  then  apply  the  line  C  D 
continually  round  the  circumference,  and  it  is  done. 

Note,  The  angles  of  a  pofygon  are  found  in  this  manner : 
divide  the  whole  360  degrees,  by  the  number  of  (ides  in  the 
polygon,  and  the  quotient  will  be  the  ^ngle  at  the  centre, 
m*bich  angle  fubtra^ed  from  180  degrees,  the  remainder 
will  be  the  angle  of  the  polygon. 

A    TABLE 

Containing  the  Number  of  Degrees  in  the  Jlngle^  an4 
at  the  Centre  of  every  regular  Polygon,  from  three 
Sides  to  twelve. 


i... 


No.of 

Names  of  the 

Angle 
at  the 

Angle  of 
the 

Angle 
ODC 

Sides. 

Polygon. 

Centre. 

Polygon. 

or  0  C  D. 

3 

irigon 

1 20' 

60° 

30* 

■^ 

4 

Tetragon 

90 

90 

4S 

5 

Pentagon 

7» 

108 

54 

6 

Hexagon 

60 

120 

60 

7 

Heptagon 

S4 

I28f 

64i 
671 

8 

Oaagon 

45 

»35 

9 

Nonagon 

40 

140 

70 

20 

Decagon 

36 

'44 

7* 

XI 

Endecagon 

s^A 

H7-A- 

73A 

12 

Dodecagon 

30 

150 

75 

• 

« 
•             • 
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PROBLEM  XVI. 

TO   MAKE   A    FIGUBB    SIMILAR    TO    AWT   OTHER   6IVEV 

PIG  V  KB. 

Fig.  39.  From  any  angle,  as  fuppofe  A,  draw  diagooab  to 
each  of  the  other  angles;  then  to  b  c,  one  fide  of  tbe  figvxc, 
draw  a  parallel  line  B  C ;  and  C  D  parallel  to  cd,  and  £  D 
parallel  to  e  d ;  and  it  will  be  the  figure  reqinivd. 

PROBLEM  XVn. 

TO  BEDVCE  A  COMPLEX  PIGUBB  PBOM  OWE  fIZE  TO 
ANOTHER,  BT  MBAWS  OP  A  SCALE. 

Fig.  40  and  41.  Divide  tbe  ^ven  figure  into  fquarei,  by 
crois-lioes,  then  divide  another  paper  on  which  jou  intend  to 
draw  your  figure,  into  the  fiune  number  of  fquaits,  and  obfirve 
what  iquares  tbe  feveral  parts  of  the  figure  fidl  in,  and  draw 
iimilar  parts  in  the  correfponding  iquare  of  the  other  figure. 

PROBLEM  XVIU. 

TO    DRAW    A    TRIAVOLB   EQUAL    TO    A    6IVB9 

TBAPBZIUM* 

Fig.  4a.  Let  tBe  trapezium  be  A  B  C  D ;  draw  tbe  diago- 
nal B  D  and C  Eprallel  to  BD,  meeting  A  B,  produced  in 
thie  point  E;  join  DE:  then  tbe  triangle  ADE  will  be 
equal  to  the  trapenum  ABCD* 

PROBLEM  XIX. 

TO    MAKE    A   TRIAMOLB   EQ^AL   TO    A    PIOUBB    OP  PIVB 

SIDES. 

f/^.43.Let  the  figure  be  ABCDEA;  draw  the  two 
diagonals  D  A,  D  B,  and  the  lines  E  F,  C  6,  parallel  to  them, 
and  produced  till  they  meet  the  balb  A  B,  produced  to  F  and 
G ;  join  DF  and  D  6,  and  D  F  G  will  be  the  triangle  re- 
Quired. 

'   In  the  fimic;  manner  a  triangle  may  be  made^  equal  to  any 
right-lined  figure  whatever. 

PROBLEM 
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PROBLEM  XX. 

TO    MAKI    4    TBrAWOLI    Bf^AL   TO   A,   OtTBIT    CIICLR. 

Fig.  44.  Let  the  given  circle  be  A,  draw  the  radius  A  0» 
and  the  langent  A  H>  perpendicular  to  it ;  oo  the  line  A  B, 
Uk^  A  B  equal  to  the  eirciimfertnce  of  the  circle ;  join  fi  O : 
thea  win  the  triangle  A  B  O  be  equal  to  the  drcle. 

PROBLEM  XXL 

TO    MAKE   a    taCTANGLB,   OK    A   PAaALLBLOGEAMf 
ffqyaL  TO    A   OfVBX  TBtAVCLB. 

Fig.  4$.  Let  the  given  triangk  be  A  B  C»  \Ak&  the  l^fe 
A  B  inn,  through  C;  draw  C  a  o  parallel  to  the  bafe  of  the 
triangle  A  B ;  draw  the  line  m  n  and  B  O  panlld  to  each 
other;  and  the  reAaogk  m  o  O  B  will  be  eqiul  to  the  tri* 
angle  ABC. 

PROBLEM  XXIL 

to  MAKE   A  S<^7ABK    BQ^IAL  TO   A    GIVBH    RBCTAV6LB. 

F/f .  46.  Let  the  given  rcAangle  be  A  B  C  D :  producethe 
fide  A  B,  till  B  E  be  equal  to  B  C :  bifeA  A  Eio  the  point  O, 
on  which  as  a  centre,  with  the  ladius  O  A,  deferibe  a  firmi* 
circle  A  G  F  F,  and  produce  B  C  to  F,  on  which  describe 
the  fquare  B  F  G  H,  and  it  wiU  be  equal  tt>  the  ivftangle. 

In  this  manner  any  right-lined  figure  may  be  reduced  to  a 
fquare. 

PROBLEM  XXIIL 

TO   MAKB    A    FICVBB   Bq^TAL   TO   TWO  OTHB&   StMILAt 

riOXJBBS. 

i^Lf  •  47*  Let  the  two  fimilai  figures  be  P  fuid  0»  which 
are  fquarrs :  let  the  two  fidcf  A  B  and  BC  bf  perpeaificqlar 

to  each  ether ;  join  their  extremities  A  C  by  a  right  liiM|  mk 
which  ticfcrlbc  :be  fquare  R%  which  wiU  he  ^ual  totk^mo 
(Quarts  r  a;:d  Qjakeu  together^ 

AU 
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Ail  inuiwt  figqret  mtf  be  wMad  logetfacr  b  the  fine 
mniMT  I  for  any  twa  fiaular  figotci^  conlmAed  iqna  ttat 
leg!  of.  My  riglit  la^e,  are  afai  tb  a  fiailar  fipire  gdo- 
ftruAed  opoo  ibe  hypothoDale. 

PROBLEM   XXIV. 

TO  M&Kt   A   >q3I*lt    iqaAL  TO    ART    MDKBM    OW 
•  ^ABIt  TABUI   TOOBTBH. 

Fie.4Si.  Dnw  two  line*  A  tn,  An,  pcrpdMticnUr  to 
each  other:  on  one  line  mark  A  B  equal  to  ibc  fide  of  one  of 
the  given  fquucf^  and  on  Ibe  other  Hue  narif  A  C  equal  to 
the  fide  of  another  given  fqnare  i  then  draw  die  line  B  C, 
which  will  be  equal  to  the  fide-of  a  fqnare,  eqaal  to  ihe  two 
fonner  given  Jquarei  taken  togethert  tben  nnifc  A  D  equal 
to  B  C,  and  A  E  equal  to  tbe  file  of  a  thin)  given  fqoaitf  t 
then  DE  wil1bethefldeofifqnaar,*qBB]todMfiBioftlM 
three  given  fqvaret  taken  together. 

Thus  oay  a«»^  of  fimilatfignmtoNjr  be  added  togedier.  ' 

PROBLEM   XXV. 

TO  MABB  FLAtV  SUCOVAL  aCAlM. 

Fto.  49.  Draw  a  line  of  a  oaw«ai«it  length,  m  A  B,  and 
divided  into  eleven  equal  parts  *  j  fcrm  c«b  of  tbefe  parti 
ioie  a  redangle  of  a  fufficient  height,  by  drawing  psratlcl  and 
peqjendicuUr  linea ;  divide  the  altitude  into  ten  equal  partly 
if  it  be  for  a  decimal  fcaic — bat  if  it  be  for  feet  and  inchea, 
divide  into  twelve  ^rti;  through  tbefe  ptnntiof  divffieo 
draw  parallel  linci  the  whole  length  of  the  fi:ale;  tben  divide 
the  length  of  the  firfl  large  divfion  A  C  into  ten  equal  parti, 
both  at  the  top  and  the  bottom  of  the  fcale,  and  conned  thefe 
point*  of  diviGon  by  diagonal  linci  u  fbown  in  dicSgnr^ 
ud  the  fcale  is  finilhcd. 


*  OdIjf  kv  pvU  aic  Uid  down  in  ihi*  fcalc  loi 
vol..'!.  V    O 
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«  

:  flThciufexif thefe  diagfoilicaki  is,-totake  off thedimeafions 
of  ihree 'fibres ;  andif/tibe  firft  large  dmfions  in  the  fcale 
from  B.to.C  be  uniu»  thetiiscand  fet  of  divifibns  fcocp  Cto  A 
will  be  the  tenth  parts  of  an  uoitt  and  the  divifiont  in  the  aid* 
tude  from  D  to  A  will  be  hundredth  parts :  if  B  C  be  teofi 
A  C  will  be  units,  and  A  D'teatht>arts:  ifCB  be  thoufands, 
AC  will  be  hundredsy,and  ,AJ>  tent ;  for  ^xaipple-^if  it 
were  required  to  tak^  off^  a43  Crom  the  fi:a|c,  fix  one  foot  of 
the  compiles,  at  the  ;6gujre  »  of  the  largeft  divifioDS  at  the 
bottom  of  the  fcale,  and.  extend  the  other  fqot  to  4  of  the  fe* 
cood  fmalief:  divifiot^^f^im^-on  the  bottqoi  of  tl^ricaie;  then. 
f«r  the  three,  units  fli()o  up,  botb  pointy  of  die/pompafles  in  a 
perpcpdjcjilar  line^  ,.^11  t^ey  fall  uppn  the  thir4  loi^gitudiDal 
linei  ai^  ,^^;tba(  l.in^  VJtb  on^  foot  of  the  cqmpfiffet  reoudn- 
ing  fi^^ed,  ext^ad  ;the  otber^l  tf)  tbethin)  diagopal  line,  and 
you  ,wi|),Wyc  ttus  extpnt^otf  tb^  tl)it^  Qguccs  as  required. 

To  meafure  the  Lkngfh  of  any  lane. 

Talte  the  length  of  the  line,  between  the  compaiTes,  and 
apply  it  to  the  fcale ;  fnppofe  it  contains  above  three  of  the 
large  divifions^  then  fet  one  foot  of  the  compaiTes  on  the 
point  3  of  the!  Isfrge  divifiohe,  arid  fnppofe  the  other  foot  of 
the  compafles  to  fall  beti^MA4  and  5  of  the  fecood  diviiions ; 
Aide  up  the  compafle^by^a' perpendicular  motion,  keeping 
one  foot  on  the  line  of  :t(iejarge  divifion  3^  till  the  other  foot 
fall  .on  the  interfe^ion  of  one  of  the  dtagpnal  lines  which 
fuppde  to  be  four;  this  (hows  thar  the  lepg^h  of  the  line 
tneafured  is  344. 

PROBLEM    XXVI. 

to' MAKE   PLAIN    SCALES    FOR    TWO   FIGURE*, 

Fir  •  ^.  If  the  fcale  be  a  decimal  one,  after  dividing  it  into 
any  propofed  number  of  large  divifions,  one  of  thofe  divifions 
inuft  be  fubdivided  into  ten  parts :  but,  if  it  be  a  duodecimal 
fcale,  one  of  the  large  divifions  ipuft  be  divided  into  twelve 
j>atu,  and  ferve  totake  diroeofions  for  feet  and  inchet. 

The 
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■  ^     1     '  ' 

The  moft  proper  fbrm  for  a  fcalc  of  eqitil  parti  U  that 
where  the  divifiooft  are  marked  on  the  very  edge ;  aod  are 
generally  made  of  ivory,  the' edge  being  made  thin  fbr  the 
purpofe  of  pricking  off  divifions  on  the  paper,  without  the. 
belp  of  the  compaflei  • 

PROBLEM   XXVII. 

to   MAXt  A   aiGHT    LINE,    T|fAT    SHALL    BE   A    MEAM 
PEOPOtTIOHAL    BETWnti    T#0   GITBM    LINES. 

Fio.  51.  Let  the  two  given  lines  be  A  C,  C  6 :  join  them 
to  each  other  fo  as  to  form  a  right  angle  at  the  point  C :  join 
the  points  A  B,  which  will  be  the  diameter  of  a  circle ;  then 
defcribe  the  circle  B  C  A  £,  draw  C  D  perpendicular  to 
A  B,  and  it  will  be  the  mean  proportion  required. 

NoTB.  The  angle  A  C  B,  deicribed  in  a  femicircle,  is 
always  a  right  angle. 

The  chord  A  C  is  a  mean  proportional  between  A  D  and 
A  B,  and  the  chord  B  C  is  a  mean  proportional  between  B  D 
and  A  B. 

The  fqiiare  of  the  hypotbenufe  of  a  right-angled  triangle 
is  equal  to  the  fquares  of  both  the  fides,  as  feen  in  Problem 

xxni. 

The  three  inward  angles  of  a  triangle  are  equal  to  two 
right  angles. 

Triangles  that  have  each  angle  equal  to  each  other  are 
called  fimilar  triangles. 

To  find  the  Area  ofjvperficial  Figures, 

The  area  of  a  figure  is  the  meafure  of  the  furface,  without 
any  regard  to  its  thickneis  or  depth. 

The  area  of  a  fuperficial^'iigure  is  the  number  of  (quart 
iocfaety  feet,  yards,  ^c.  contained  00  its  fnrhce. 

Square  yarda,  feet^  iachesi  &c.  diftr  from  the  lame  mcm« 
furei  fai  leogtb,  m  Cmd  ia  the  following  laUe^-i 

w  w  •  *"  ZAm/ 
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lamal  Meafwres.         N       Square  Me^Jure*. 

ts  fttchei  ^ I  FoGt       H    144  lochet  •  •  • .  i  ¥o6t 

3  FM I  Yjrd      N       oFeet i  Yard 

o  Feet I  Fatfaom  Ij     36  Feet x  Fatbom 

iMFeetor  1        f  i  Pole       D  %jtl  Feet  or  1     f  i  Folc 
5|YaitU  /•••I    or  Rod        3o|Yafxl8   /    j    orRod 

40  Poles  ...•.••  I  ForloDg   I  1600  Poles • iFurlong 

SFuiioogi  ••••£  MUe   -    IL   •64F«irJoogt...  iMile 

PROBLEM   XXVIII. 

TO   FIKD   THB  AEIJ:   OF  A  FAEALLXLOGB.AM»   A    S^JTAKE, 
A   ASCTAWGLt,   A    RHOMBUS,   OB   A   B.ROMiOIO. 

Thearea  of  any  of  thcfe  %iires  is  found  bj  thefoUoviog 
rule; 

RvLB.  Midtiplj  the  lemth  by  die  breadth  (or,  if  it  be  t 
rhombiu  or  a  rhomboid^  by  the  peipendiadar  height  •),  and 
die  produd  will  be  the  area. 

Fig.  40.  What  is  the  area  of  ^  iiqiiare>  one  fide  whereof 
is  6  feet,  and  the  other  fide  7  feet  ?  Anfwer  4a  feet. 

6 

4a    feet. 

PROBLEM   XXIX. 

F 1 6. 1 8.  What  b  the  area  of  a  rhombas,  the  leogAi  wberaof 

istafeeti  5.  i>K:^f  and  the  pefpeodiciiiar  height  6  feet,  10 

inches  ? 

Feet     la        j  inches 
6      10 

74        6 

10        4       a 

Anfwer  S4      10        a 

' '     /        

*  The  perpendkukr  bdglit  of  a  fwiOlelosnim^  a  rhombs,  Ac  lis 
Une  Uiawa  from  the  uppenioft  fide,  pcfpoHlicBlar  to  the  Me,  aad the 
perpeadiculacfadgfaecif  a  tfJaa^isiUbattac.diawiifrMitbaapf»* 
xnoft  angle,  perpeadkoUr  to  t^  htik. 

PROBLEM 
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PROBLEM    XXX. 

Fig.  17.  What  is  the  area  of  a  rhomboid,  wfait>fe  length  it 
5  chains  and  ad  links ;  and  peipeiidicular  height  i«  chains 
5  links  ? 

In  this  Problem  die  duuns  5,20 

and  links  arc  multiplied   by  ^OS 

each  other  as  decimals^  as  the  •^^^ 

links  ar«  alway.  decimal  p.rt>  '         J"^ 


jof  the  chain,  as  will  be  ftown  — ^ — t- 

hereafter,  and  the  prodad  is  ^^ 

the  anfwer  in  fquare  chains  and  TtoIo 

links,  which  u  divided  by  10  to  40     "^ 

bring  them  into  acres,  as  there  g8,i6oo 

arc  xo  fqnare  chains    in   an  *~" 

.     -       J    .      ,  AcTM.    Rood.        Perohes. 

acre ;    and   the  decimals  are    ip        i.        g8,i6ooAnC 

multiplied  by  4  for  roods,  and  '     '  "^  ==^ 

thofe  decimals  again  multiplied  by  40  for  perches,  becaufe 
4  roods  make  one  acre,  and  40  perches  one  rood. 


PROBLEM    XXXI^  ^ 

to  VIIID   Tat   A&IA  of  ▲  TaiANOLI, 

Fig.  9*  The  area  of  all  triangles  is  found  by  the  follow* 
kig  x^Xa  :— 

Rule  x.  Multiply  the  bafe  by  the  perpendicular  height, 
and  half  the  produft  will  be  the  area.  But  when  only  the 
three  fides  of  die  triangle  are  given,  Che  area  ta  fbuiKl  by  the 
following  rufe:— 

RvLB  a.  Addtbe  three  fides  togrtber,  and  from  half  the 
Urn  fubtrea  each  fide  ftparaiely ;  niidtiply  cbe  half  fam  by 
the  remainders  of  the  three  fides  cootliiudly  together,  ani 
the  (qmarie  root  of  tbr  prodwft  will  be  te  4Ma  of  the 

ft 

EXAUfLW, 


0 


\ 


ttooe  lo  feet  ? 

t 


so 

ft 

Anfwer    loo    fitib 


PROBLEM    XXXIV. 

TO  riVD  THt  AEV^  OV  A  TftArKZIUM. 

RcLB.  Divide  it  into  two  trianglct,  by  a  diagonal  fine 
drawn 'firan  107  ooe  angle  td  the  oppofite  angie^  then  find 
the  ana  of  ihefe  two  triangle^  bf  PktMem  XXXII.  and  add 
then  together* 

Nsu.  Two  peqiendicolan  drawn  from  the  cfiagooal  line 
to  the  other  two  oppofite  angles  will  be  the  ptrpeodiculars  of 
the  triangle.    .      . 

PROBLEM    XXXV. 

TO   FIKD   TH£  AtlA   OF  AHT   lai^GULAa  riOUat  Of 

AVT   MUMBEa   OF   SIDES. 


All  irragrtii'  igvet  eosMing  of  mmt  fbm  than  Mcs 
•re  to  be  divKM  mm  triausgies  or  trapeiiiraifl,  then  indtht 
ana  of  each  of  theie  triaoglas  or  trapetmait  feparataiy,  and 
add  them  together,  and  the  fnm  will  be  the  area  of  tho  whole 
figure. 

Noie.  Every  ilgwt  may  be  dirided  bto  as  many  triangjbtj 
rzoept  twO|  as  the  %tire  h^  fides. 

Thus,  a  figure  of  five  fides  may  be  divided  into  three  tri> 
iDg^;  a  figure  of  Cxfides,  into  fbor  triuigles ;  a  figure  of 
fi|^  fides,  intD  fix  triaogks,  ftc; 

PROBLEM 
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PROBLEM  XXXVI. 

TO  riMD  Tat  AXKk  OF  A  &ICOLA&  FOLYOON. 

Came  u  When  the  centre  can  be  found* 

RuLBo  Multiply  the  perimeter  of  the  figure,  or  fnm  of  its 
fides,  by  half  the  perpendicular,  drawn  from  the  n^iddle  or 
one  of  its  fides  to  the  centre ;  and  the  produA  will  be  the 
anfwer. 

Case  s.  When  the  centre  cannot  be  found  readilyi  u  in 
pieces  of  water,  where  buildings  are  ereAed,  &c« 

Rule  t.  Multiply  the  fquare  of  one  fide  of  the  pdjffMf 
by  the  multiplier  fet  againft  it,  in  the  following  Table ;  and 
the  produft  will  be  the  anfwer. 

TABLE.     • 


ySldti  if 

tkiPoi. 

3 

4 

7 

t 

9 
le 

II 

la 

ffttMtt  9y   imt  M^MftOlt* 

MMpUin. 

Trigon,  or  eqiu.  tran. 

Tetragon,  or  fquare 

Pentagon 

Hexagon 

Heptagon 

Octagon 

Nonagon 

Decagon 

Undecagon 

Dodecagon 

<V4330M7 

»'7»*774 

3-$339»«4  • 
A.8sl4«7i 

6.i8i8«4s 

7.6041088 

9.36(6399 

II.I90I5M- 

Example*  What  is  the  area  of  a  regnUr  pentageoj 
iide  is  aj  feett  and  perpendicular  i7.to4774  feet  ? 

By  the  lecood  rule^ 


By  thefirftmk^ 

8.6oe387  |  per. 
!•;  periro* 

43  01 1935 

«7*  04774 
860  a387 


i07i.a98375  Anf. 


TOLo  I. 


X  a 


x.7»o4774 

^ 

86003870 

34409548 
103a  a8644 

io7£AdB37$o  Anf. 
raOBLEM 
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PROBLEM   XXXVII. 

TO     PIND  THE  DIAMETER  OR   THB  CI&CUMPI&BNCI  OF 
A   CIRCLE,   THB  0MB   FROM  TBB  OTRBR. 

RuLB  I.  As  7  It  to  2S,  fo  is  the  diameter  to  the  cifcum« 
ference. — As  si  is  to  7,  fo  is  die  circumference  to  the  dia- 
nieter. 

Rule  b.  As  i  13  is  to  355,  fo  is  the  diameter  to  the  cir- 
cumference.— As  355  is  to  113,  fo  is  the  circumference  t» 
the  diametpr. 

Rule  3*  As  i  is  to  3.14169  fo  is  the  diameter  to  the  ctr- 
cumferenoe.— »As  3.1416  is  to  i,  fo  is  the  circumference  to 
the  diameter, 

j^ir.  I.  If  the  diameter  of  the  earth  be  7958  mileSi  as  it 
nearly  is,  what  is  the  circumference,  fuppofing  it  were  ex- 
a^llj  round  ?    Anfwer  •5000.8528  miles, 

J^.  B.  What  is  the  diameter  of  the  earth,  fuppofing  the 
circumference  B50C0  miles  ?    Anfwer  795  7I  miles* 

PROBLEM   XXXVIIL 

TO  FIWO   TRB  AREA    OF   A    CIRCLB. 

Rule  r.  Muhiply  half  the  circumference  by  half  the  dia- 
meter, and  the  produA  is  the  area. 

Rule  b.  Multiply  the  fquare  of  the  diameter  by  .7854. 

Rule  3.  Multiply  the  fquare  of  the  circumference  by 
•079s8. 

Rule  4.  As  14  is  to  1 1,  fo  is  the  fquare  of  the  diameter 
to  the  area. 

Rule  5.  As  88  is  to  7,  fo  is  the  fquare  of  the  circum* 
ference  to  the  area. 

^.  i*\yhat  is  the  area  of  a  circle,  whofe  diameter  is  7 
feet  ?    Anfwer  384846  feet. 
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^.  I.  How  Rianjr  fquare  feet  daet  a  cirde  contain,  the 
circninference  of  which  it  10.9956  yard*?  Anfwer 
86.19166. 

T^e  operation  of  tbefe  problemi  is  purpofely  omitted  for 
jhe  exercife  of  the  learner, 

PROBLEM    XXXIX. 

TO   FIHD  THB    tlMOTB   OF   ANT    AXC   OF  A    CtXCLS. 

RvLS  I.  Ai  180  it  to  the  number  of  de^eet  in  the  arc* 
fo  i*  the  produd  of  the  radius  multipled  by  3>i4i6  to  the 
Jengih  of  the  arc. 

Rule  s.  As  3  is  to  the  number  of  degrees  in  the  arc,  lb 
IS  the  product  uf  the  radius  multiplied  by  .05126  to  the 
length  of  the  arc. 

j^.  I.  What  is  the  length  of  an  arc  of  la  degrees  10 
minutes,  the  radius  being  10  feet  *  Anfwen. 1134!  feet. 

j^.  1.  What  it  (he  length  of  an  arc  of  30  degrees,  the 
.radius  being  9  feet  ?  Anfwer  4.7114  feet. 

PROBLEM   XL; 

TO  HMD  THE  AKSA    OF   A    SECTOR    OF   A    CIBCLE. 

Fig.  SI.  RuLB  I.  Multiply  the  radius  by  half  the  arc 
•f  the  fe£tor,  and  the  produd  ia  the  area. 

Rnti  1.  As  360  is  to  the  degrees  in  the  arc  of  (he  leftor* 
fo  is  th&  whole  area  of  the  circle  to  the  area  of  the  lefior. 

Nell.  For  the  femieircle  take  one  half  of  the  whole 
circle;  for  a  quadrant,  one  quarter;  for  the fcztant, one 
fistli,  &c. 

ExAMPLi.What  ii  the  area  of  afefiorof  acircle,whofe 
radius  is  1  j  feet,  and  the  arc  30  feet  i 

75 

(' 

Anfwer  I 
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^••What  it  the  area  of  a  quadrant,  and  a  fiaiucircie^ 
wbofe  radios  is  13  feet  cadi?  Aafwer,  the  quadrant 
i3S.73t6  feet,  and  (emicircle  %6^^^%  feet* 

PROBLEM   XLI. 

TO    FIND  THE   AREA    OP  A    SEGMENT  OP   A    CltCLE. 

Rule.  Find  the  area  of  the  fe&or  of  the  dicle  by  the  lad 
Problem. 

Find  the  area  of  the  triajagle  formed  by  the  chord  of  the 
fflgment,  and  the  radius  of  the  fedlor. 

T4ien  the  fum  of  thefe  two  will  be  the  anfwer,  if  the  feg- 
meirt  be  greater  than  the  femicircle ;  but  if  Aefegment  be 
left  than  a  femicirdei  the  difference  will  be  the  anfwer. 

The  foregoing  Problems  will  be  found  fully  fufficient  to 
inftru^  the  learner  in  the  method  of  meafurihg  every  kind 
of  fuperficies  whatever,  as  there  b  no  figure  but  may  be  re* 
dttced  to  one  or  more  of  the  foregoing  figures. 

OF  MEASURING  ARTIFICERS*  WORK. 

Mqfons'  IVork. 

To  mafonry  belong  all  forts  of  fione*work,  and  the  mea- 
fure  of  it  is  by  the  foot,  either  fuperficial  or  Midm  Stone 
walls,'  columns,  blocks  of  ftone,  &c.  are  meafured  by  the 
folid  foot ;  but  flabs,  chimney-pieces,  pavementf  &c«  arq 
meafured  by  the  fuperficial  foot. 

The  Prices  of  Mqfons*  Work. 

£•  s*  d* 
Newcafile  ilone,  per  foot  cuhic       •     •     •     •     o     i  10 
Workmanfliip  to  ditto,  per  fuperficial  foot,  from 

6i/,to 016 

Portland  ftone,  ^c»3^/m/ '.  •  «  •  •  o  4  6 
Workmanfliip  to  ditto,  per  foot  fuperficial,  from 

I'-to o    a    8 

P^nag 
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PiTing  in  Fonbnd  ftonei  finigbt,  if  inch     £.   t.  d. 
Mckt  ftr  fitt /afrrficial O     »     O 

Ditto  K  inch  thick o    t    a 

Purbeck  Hone,  paving,  ftr  fit /uper^iai, 
from  iiii.to         014 

Bremen  ftooe,  paving  im  terraces,  frr  fa»t 
fuftrficial 01-6 

Portland  ftoae,  chimney-piecei  and  flabt,  frooi 
1}  inch  thick  to  3  inches,  ^jMl/xfer/ieial,  from 
\s.itJ,to o    *     ^ 

Marble  chimney-piecci  veined,^/«/ir«f«  i  ij  q 
Workmanftiip  co  ditto,  ptr  ftt  fHperfitial,  from 

31.61f.to 066 

Blue  and  while  matMe,  an  inch  t\\ick,  ftr  feet 
fu^rfictal o{6 

Bricklayers'  IVork. 

Brick-work  is  meafured  by  the  fqiiare  rod  of  16  feet  and 

a  half,  and  the  brick-work  ellimaud  at  a  brick  and  a  half 

thick ;  if  a  wall  be  more  or  left  than  thit  lUodard  thlckncft, 

it  mull  be  reduced  to  it,  by  the  following  rule  % 

Rule.  Multiply  the  fupcrlicial  content  of  the  wall  by  the 
number  of  half  bricks  in  the  thicknefi,  and  divide  the  pro- 
dud  by  3,  and  the  quotient  will  be  the  ruperficial  contnMs 
of  the  wall,  at  the  true  ftandard  thicknefi  of  a  btick  and  a 
half. 

To  take  the  dimenfions  of  a  Uuilding,  it  is  nfual  to  mea. 
fure  half  round  the  odtfide,  and  alfo  half  round  the  iulidc) 
the  fum  of  Ibefe  two  meafures  multiplied  by  the  height, 
gives  (he  fupcrficial  content,  which  muft  be  reduced  to  the 
ftandard  meafure,  in  urJer  to  afcertain  the  price. 

Cbimnics  are  fomeiimei  meafured  as  if  they  wen  folid, 
deduftiiig  only  the  vacuity  from  the  hearth  to  the  mantle  ( 
and  fometimes  they  arc  mearurcd  round  for  their  breadth, 
and  the  height  of  the  Ilory  u  their  height,  and  the  depth  of 
the  jambi  it  their  thkkne{s ;  in  this  cafe  no  dedii£ti»n  ii 
made  far  (be  firc-plaob 
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The  cbimoey*ihaftS|  which  appear  above  the  buildtng,  art 
meafured  round  for  thdr  breadth,  and  multiplied  by  their 
height  for  the  fuperficial  content  j  and  the  thickeft  is  ac* 
counted  half  a  brick  more  than  it  really  is,  on  account  of  the 
icaffoldingy  &c. 

AU  windows,  dooivways,  &c.  are  to  be  deducted  in  mea- 
furing  for  the  materialsy  but  not  in  meafuring  for  workman- 
ihip.  There  are  alfo  fome  other  allowances,  as  double 
meafure  for  feathered  gable  ends,  &c. 

All  the  following  brick-work  is  meafured  by  the  rod  fquare 
4)f  i6|  feet,  which  contains  a7a|  fquare  feet ;  hence,  when 
the  contents  of  brick-work  is  found  in  fquare  feet,  it  is  di- 
vided by  lyz  (the  fradion  being  negle^ed),  and  die  quo- 
tient is  the  number  of  fquare  rods ;  which  is  to  be  reduced 
to  ftandard  meafure  by  the  former  rule. 

Tiling  is  meafured  by  the  fquare  of  lo  feet,  making  one 
hundred  fquare  feet  to  each  fquare. 

Prices. 

Brick- work  at  fer  vd.  £.  s»  J. 

New  place  bricks,  laid  dry,  without  mortar, 
an  wells,  cefs-pools,  &e lo  lo    o 

Rough  grey  (lock  brick-work,  in  party*  waiis, 
tec  from  xo/.  to      •     •     « il    o    o 

Labour  and  mortar  only,  to  brick-work,  from 

3^-^o 3  ^5    ^ 

Labour  only  to  ditto,  from  x/.  8j.  to       •     •      x  lo    o 

Plain  tiling,  at  per  fquare. 
New  plain  tiling,  from  2/.  1 2i.  to      •     •     •     •  1 5    0 
Labour  only,  from  6Lf.to 070 

Price  of  Materials. 

Lime,  per  hundred     ,     , 014^ 

Sand,  per  load 060 

Mortar,  per  load^  its.-^per  hod  ....     o    o    j 

Pointing 
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Poiming  mortar,  ftr  load x  X2    o 

Brickf,  /fr  bundrtdj  according  to  the  quality, 

fi:om  31. 6^.  to o  10    6 

Bricklayer,  per  iaj^  in  fummer  ••••048 

Ditto,  in  winter ^43 

Labourer,  fer  dmy^  in  fummer    ••••034 
Ditto,  in  winter 030 

Carpenters*  and  Joiners*  Work. 

Moft  large  and  plain  articlei  are  meafured  1^  the  iquarc 
•f  10  feet,  each  fquare  being  too  feet ;  but  mouidmgi  and 
other  ornamenu  are  generally  meafured  by  the  foot,  running 
meafure. 

In  meafuring  flooring,  no  deduAions  are  made  for  hearths^ 
on  account  of  the  trouble. 

Fartitioni  are  meafured  fixm  wall  to  wall,  and  from  floor 
to  floor,  and  no  dedudiont  made  for  door-wayt. 

In  meafuring  roofs,  the  length  of  the  hoolc  in  the  infidc 
with  two  thirdi  of  the  thickneiii  of  one  gable,  it  confidcred 
as  the  length ;  and  the  breadth  is  equal  to  twice  the  Icog^ 
from  the  ridge  to  the  end  of  the  rafters. 

For  flaircafes,  take  the  breadth  of  all  the  fleps  by  a  iring 
from  the  top  of  the  fiaircafe  to  the  bottom,  which  iMdHpiy 
by  the  length  of  one  ftep. 

For  wainfcpting,  take  the  compafs  of  the  whole  xofimfut 
the  length,  and  the  hdg|kt  from  the  A>or  to  the  ceiBftg  lor 
tiie  bftadth,  dedufting  door-wayi,  windows,  1st.  lro»  tbo 
materials,  but  not  from  the  workAaolhJp. 

For  doors,  ibntten,  &c.  Tbefe  arc  mnforei  by  tW  Wm. 
fquare,  allowing  for  their  thicknefs,  iIk  boxUr  of  fiMorir^ 

Prvut. 
Iloonng^  9X  p*r fyusn /mferJUtmi.  /•    i«   d. 

Ijbotf  and  naili  only,  froA  C/.  M  lo    «    •    ^  $%    K 
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Viooit^^tpir  fquare.  £.  $.     J. 

UxMir  and  naiU  only,  from  51.  6m/.  to  •     •     o  it    o 

Partitions,  at  pirfyumrt. 
Labour  and  nails,  from  5/.  6^.  to    »     •     .     o  za    6 

Doors,  2X  per  fi9tffiutr€/upnJiciaL 
Deal  ditto     •••••••••010 

Two*pannelled  ditto,  according  to  the  thick* 

nefi,  from  lof//.  to o    i     i^ 

Four-pannelled  ditto,  from  li.  o^iL  to  •     •     o    z     6| 
Safli-framet  and  iaihet,  iXpirfo9ifuperficiaL 
*       Deal  ditto^  fingle  hang,  with  wdgjbts,  pullies, 

kcfiom  ii.4i/.to  •     • o    a    o 

^^    Wainfcot,  zi.6i&  to ^33 

Mahogany,  aj.  3^  to 044. 

Plaifterers'  Work. 
"    Flaifieren'  work  is  of  two  kinds :  viz.  plaiftering  upon 
laths,  and  rendering,  which  is  plaiftering  upon  walls. 

They  are  valufd  difierently ;— the  contents  are  either 
foinod  by  the  fquare  foot,  or  the  fquare  of  10  feet,  or  the 
Iqoare  yard;  but  mouldings, &c.  are meafured  by  rumiing 
meafure. 

Difdudions  are  always  made  for  door-ways,  fire-placeiy 
&C.  but  not  for  windows* 

Prices.  m  - 

is*   '*     ** 

Lime  whitening  once, /)fry0rtfi       •     •     •  o    o    i| 

Colouring,  common, /frjrur^  «     •     •     •  o    o    3I 

Rendering  rough,  one  coat, /(frjftfr^    •     •  o    o    3) 

Lathing  only, /frjftfTi/ ooS 

Lathing  and  plaiftering,  ftr  yardy  from  zo/.  to  o    i    6 

Ditto,  to  ceilings,  from  is.dd.xo    •     •     •  o    a    o 

Outftde  lime  and  hur,/#rM  •     .     •     •  o    i    o 

Pldfter,  ^rc<u;# 086 

Fur  laths,  per  huadb o    ft    6 

Sizitf pir galUu  •     •    '• o    •'$ 

Whitening,  ^ /him 00    a{ 
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Sawyers*  Prices* 

Twelve  feet  deals  and  battens  iawed,  per  dnscM 
cuts,  from  2/.  9^.  to      ••.••••••036 

Ten-feet  ditto,  ftx>in  2j.  7^.  to 030 

All  extra  cuts  are  charged  after  the  rate  of  three  ihilliugi 
per  fqnare  of  10  feet. 

Plumbers'  Work. 

Plumbers'  work  is  rated  by  the  cwt.  and  Ibmediiies  bjr  the 
fingle  pound,  for  there  is  no  method  yet  difcovered  whereby 
lead  can  be  cafl  of  an  uniform  thickneCi. 

Sheet-lead  is  of  two  forts,  called  caft  ibcet«kad,  uid  nulled 
fheet-lead. 

Solder  is  charged  by  the  pound,  and  leaden  pipes  bf  tiv 
yard  or  foot  running  meafurt* 

«  Sheet-lead  ufed  in  roofing,  gntteriag,  &c«  is  from  7  lo 
I  alb.  weight  in  each  fqiiare  fooC 

Prices. 

New  flieet-Iead,  cafl  at  ylb.  weight  Xo  Ac  (m^ 

/^  rzo/.  and  labour  to  ditto f   f)  '> 

Safh  weights,  per  cwt %     t  ^ 

So\6tTj/ier  U,  is.;  w^/ierctot $   ri  ^ 

Leaden  pipes,  ptr  cwt a  f  ^  t 

Small  cafl  pipe,  from  half  an  inch  to  fw^j 

inches  diameter,  perf^ot^  from  1 /•  to     •    •    .    «  ^    4  ^ 

The  new  patent  copper  fheets,  covering,^,  per  if.  ^/    t  /^ 

Painters'  JV<^h. 

Painters*  work  is  meafured  by  the  (qoire  jryil ;  imA  ^-^ 
sneafuring-Une  is  forced  into  all  the  mouUtoj^tia^  wrs^^f^ 
the  timih  goes* 

▼OL.U  VT  WWfiyiw 
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Windows  are  done  by  the  piece,  and  ikfli-f(}uaits  by  the 
dozen. 

Ciumney-{nece$,  variegated  or  £uicied  coloun,  &c.  by  the 
foot  fquare. 

Ornamental'figuresy  mouldmgSi  &c.  by  the  foot  running. 

Trkes^ 

Common  painting  in  oil 

Onct^  per  yard     t    «     t    ••«••«    o    o     3| 

DittOytwic^    •    •    .     .   ' 005} 

DittOi  three  times 007^ 

Safii  frames,  once  in  oil,  each       •    •     .     •    o    o    9 

Ditto,  twice  in  oil •.'•012 

Safh  fquaresoncein  oily^^ibxav    •.•008 

Ditto,  twice .019 

Cafemeors      .••^••••..006 

Glazi^s'  Work. 

Glaziers  take  'their  dimenlions  in  feet,  inches,  and  parts, 
and  compute  their  work  by  the  fquare  foot. 

In  taking  the  length  and  breadth  of  a  window,  the  crois* 
bars  between  the  fquares  are  included ;  and  windows  of  aa 
oval  or  circular  form  are  meafured  as  if  they  were  fquare, 
taking  the  greateft  length  and  breadth,  on  account  of  the 
wafte  in  cutting  the  glafs. 


Prices. 

£.  /.  d. 

Plate-glafs,  cut  from  i  foot  to  2  feet,  per  foot 

Juperficial Q56 

Ditto  from  2  feet  to  3  feet o    6-  6 

Beft  RaCdiife  crown  glafs  ferfooi/uperficial  .    024 
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S  E  C  T.    II. 

OF  MEASURING  LAND;    OR  SURYSTINO. 

Before  I  proceed  to  the  pradice  of  furveying,  it  is  neceflary 
to  mention  the  inftrumeats  ufed  in  meafiiring  land. 

I.    Of  the  Chain. 

The  chainy  called  Gunter's  chain,  confifts  of  xoo  equal 
links,  each  link  being -^  of  a  yard,  or  -^  of  afoot,  that 
IS  7.9A  inches  long ;  and  the  whole  chain  is  4  poles  or  22 
yards  in  length. 

An  acre  of  land  is  equal  to  10  fquare  chains. 

An  acre  is  divided  into  4  equal  parts,  called  roods,  and 
tfich  rood  into  40  parts,  called  perches  or  poles. 

The  length  of  lines  meafured  with  the  chain  is  fet  down 
in  links,  as  integers,  every  chain  being  100  links  in  length ; 
therefore,  when  the  content  of  a  piece  of  land  is  found  in 
fquare  links,  cut  off  5  of  the  figures  on  the  right  hand  for 
decimals,  and  the  reil  will  be  acres :  thofe  decimals  are  then 
muhiplied  by  4,  to  bring  them  into  roods,  and  the  decimals 
of  the  produd  multiplied  by  40,  for  perches,  as  in  the  fbl* 
lowing  example : 

Example.  What  is  the  area  of  a  re£hmgu1ar  piece  of 
ground,  the  length  of  which  is  x  300  links,  and  the  breadth 
^40? 

1300 
240 

52000 
2600  * 

3.12000 


.48000 


Anfwcr    i9.2ooo»    3  Acres,  o  Roods^  19  Perches. 

▼  ▼  a  2.  <y 
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2.    Of  the  Pkin  Tahle. 

This  indrument  cgnlids  gf  a  plain  redangular  board  of 
any  convenient  flze,  fixed  to  a  ihind  of  three  legs,  by  means 
of  a  ball  and  focket,  by  which  the  table  is  inclined  in  any 
direction :  it  has  alfo  a  frame  of  wood  to  fit  round  its  edges, 
Which  can  be  taken  off,  for  the  purpofe  of  fixing  a  (heet  of 
paper  on  the  table.  One  fide  of  the  frame  b  divided  into 
feveral  equal  parts,  for  tbe  pvirpoii;  of  drawing  lines  acrofs 
the  paper,  and  the  other  fide  of  the  frame  is  divided  into 
360  degrees  from  a  centre  in  the  middle  of  the  table,  for  the 
purpofe  of  taking  angles,  &c.  There  is  alfo  a  needle  and  4 
compafs  on  one  fide  of  the  table,  to  point  out  the  fire^ons, 
,  and  ^x  the  table  in  the  fame  ppfition .  with  regard  to  the 
points  of  tbe  compafs  at  every  remove. 

There  is  an  index  alfo,  which  is  a  brafs  two-foot  (cale^  with 
two  open  fights,  one  at  each  end :  thefe  fights,  and  one  ed^e 
of  the  fcale,  are  in  the  fame  plane,  and  that  edge  fe  called  the 
iducial  edge  of  the  index. 

In  ufing  this  table,  a  (heet  of  paper  is  to  be  wetted  and 
fpread  fmooth,  with  the  frame  of  the  table  prefied  down 
dofe,  to  keep  the  paper  (lead/,  which  is  to  remain  till  it  is 
dry,  that  it  may  flretch  itfelf  fmooth :  upon  this  paper  tbe 
plan  is  to  be  drawn.     ' 

In  taking  a  furvey  of  any  place,  a  point  is  to  be  made  on 
the  piper  to  denote  that  fpot  where  the  table  is  fixed^  which 
is  called  the  ftatlou  ;  then*  in  that  point  ^x  a  pin,  or  one  foot 
of  the  compafies,  and  to  it  apply  the  fiducial  edge  of  the  in* 
drx,  moving  the  other  part  of  the  index  about,  till  through 
the  fights  you  perceive  one  angle  of  the  field  you  furvey,  or 
fome  other  remarkable  obje6l ;  and  from  the  flation  point 
draw  a  line  along  the  fiducial  edge  of  the  index.  Then  turn 
the  index  about  upon  the  flation  pointas  a  centre,  till  you 
perceive  another  angle,  or  fome  other  obje(^  and  draw  a  line 
frbrn  the  flation  point  along  the  edge  of  the  jnd<:X|  as  before : 
continue  to  do  the  fame,  till  you  haveitkvwn  lines  from  tho- 
^     ^  ftationi 
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fiadon,  to  reprefeiU  the  bearings  of  as  oaany  angles  or  objedts 
as  may  be  ■ecefl'aiyy  and  no  more ;  then  meafure  from  the 
ibittoo  where  the  table  is  £xed  to  eveiy  obje&  which  you  have 
▼ifwtd,  and  lay  the  meafures-  down  upoo  their  refpe&iv« 
lines  on  the  paper. 

>  If  it  be  required^  as  it  foreetimes  is,  to  take  a  furvey  from 
snore  than  one  Nation ;  remove  the  table,  and  by  the  help  of 
the  compafs  fix  the  table  io  the  fame  poiitioD  as  before,  and 
mark  another  point  on  the  paper,  for  this  (econd  ftatiea 
point ;  and  from  thence  draw  lines  to  as  many  objeds  at 
mny  be  neceffary,  tharking  the  difhiDce  fiom  the  ilation  at 
before. 

In  ufing  the  plain  table,  choofe  fuch  a  point  for  your  fia» 
tioB  at  (hall  have  an  objed  both  before  and  behind  tht 
flation  point,  if  it  be  poffible:  and  in  moving  the  taUe 
from  ode  flation  to  another,  it  will  be  neceflary  to  prove  that 
it  be  flraight  in  the  line  towards  the  obje^  and  alfo  that  the 
diflance  be  rightly  laid  down  on  the  paper.  To  know  whether 
the  table  be  fet  ilraight  in  the  line,  move  the  table  about  till 
through  the  (ights  of  the  index  you  can  perceive  either  the 
fore  or  back  objeft ;  then  go  round  the  table,  and  look 
through  'die  lights  at  the  other  end  of  the  index,  to  fee  if 
the  other  objefl  can  be  perceived ;  if  it  cin,  the  table  is  ia 
the  line,  but  if  not,  the  table  muft  be  (hifted  according  t# 
your  judgment. 

To  know  if  the  tatle  be  in  the  right  part  of  the  line,  that 
is,  if  the  diflance  has  been  rightly  meafured,  fix  the  tabic  ia 
the  fame  pofitlon  as  at  firft,  and  lay  the  index  along  the  fta* 
tion  line ;  then  turn  the  table  about,  till  the  fore  and  bock 
obje6ls  appear  through  the  fights,  and  the  needle  will  posot  to 
&e  fame  degree  as  at  firfl ;  then  lay  the  index  over  the  fiation 
point,  and  any  other  point  on  the  paper  reprefenting  aa 
object  which  is  fccn  from  the  (Nation,  and  if  the  famcobjeft 
appears  flraight  through  the  lights,  the  fiation  may  be  dt* 
pended  upon  as  rights  but  if  not,  the  diftance  moft  be  eza» 
mined  and  corrected  till  the  £iid  objeft  can  be  fctp* 

0/ 
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Ofjhifting  the  Paper  on  the  plain  Table. 

.  When  the  paper  is  full  written^  and  it  is  neceflkry  to  ooa* 
ttnue  the  plan  upon  another  fliect,  draw  a  line  through  the 
hrthcCt  point  of  the  laft  ftation  line,  then  take  the  (beet  off 
the  table,  and  fix  another  (hcet  on,  drawing  a  line  upon  it 
in  the  moft  convenient  part  for  the  refi  of  the  work:  then 
fcld  the  old  (heet  back,  cloie  by  the  line  drawn  npon  it; 
apply  the  edge  to  the  line  on  the  new  (heet  of  paper,  and  as 
diey  lie  in  that  pofition  continue  the  laft  ftation  line  upon  the 
new  (heet,  and  alfo  the  reft  of  the  meafures,  beginning  at 
where  the  old  iheet  left  off;  and  fo  on  from  one  (heet  to 
another.  When  the  work  is  donc^  the  (heets  are  to  be  &ft* 
coed  together  into  one  piecei  and  the  lines  in  each  ibeet  to 
be  accurately  joined  together. 

It  rouft  here  be  noted,  that  the  (aid  joining  lines  upon  the 
old  and  new  (heets  muft  have  the  (ame  ioclinatioa.  wit& 
zegard  to  the  points,  of  the  compafs. 

3.  Of  the  Theodolite. 

This  ii  a  brafs  circular  ring  divided  into  360  degrees,  with 
an  index,  with  open  fights,  or  a  teiefcope  moveaUe  upon  the 
eentre ;  alfo  a  compafr  to  point  out  the  bearings,  &€•  The 
whole  is  fixed  by  the  centre  upon  a  (land. 

When  this  inftrument  is  ufed,  a  field-book  is  neceflary,  to 
iV>te  down  all  meafures,  angles,  &c.  to  be  remembered  when 
the  plan  is  drawn.. 

In  ufing  this  indrument,  any  (lation  may  be  taken  as  is 
judged  mofi  convenient,  but  it  is  bed  to  take  a  (btion  from 
which  mod  objeds  can  be  feen;  and  it  is  nece(raty  at  every 
sew  dation  to  fix  the  Theodolite  in  the  (ame  pofition  by 
means  of  viewing  the  fore  and  back  objeds,  and  the  com* 
pafs,  as  in  ufing  the  plain  table ;  regiftering  in  the  field* 
book  the  number  of  degrees  cut  off, by  the  index  in  TiewiflA 
each  objc^. 


\    ^ 
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The  befi  method  of  ufing  tlui  iaftrnmcnt  u  to  dnw  * 
Urge  circle,  quBrtec  it,  and  mark  upon  it  the  number  of  it-  ■ 
ipeet  cut  by  the  index,  in  vieffiag  cacb  ohytGt ;  then  bf  a 
parallel  ruler  draw  from  (hitiun  to  fUtioD,  lines  parallel  to 
the  lioe*  drawn  from  the  centre  to  the  refpcAive  poinM  of 
the  circumfettnce. 

4.  Of  the  Cnfs. 

Thii  iofirument  ii  only  two  pair  of  lighti,  fet  at  right 
an^  to  each  other  upon  a  fiaff  with  a  flurp  ptunt  to  flick 
in  the  ground. 

The  crolj  is  very  ufeful  to  medure  fmall  and  crobkod 
^eccs  of  ground.  The  method  of  mcafoTing  them  ii  tins : 
meafure  a  bafe  or  chief  lioe  in  the  longeft  dtreftioa  of  the 
piece,  Vrotn  comer  to  corner,  and,  while  mcafuringit,  find 
the  places  where  perpendicubr  linei  fliould  fall  upon  tfait 
line,  fnm  the  federal  comen  and  bend*  in  the  fieee,  with 
the  crafi,  by  fixing  it  upon  fuch  parts  of  the  line  that  Ibrao^ 
one  pair  of  the  fights  both  codi  of  thclinema7bclimi,aBd 
through  the  other  pair  of  fighti  the  corrcfponding  angle  or 
angles  may  be  feen,  and  then  meafure  the  length,  Bcc 

There  are  alfo  leveral  other  infirumcnts  oJcd  ia  {^zrwrjiaft 
M  the  Circumferentor,  which  rebmMes  tie  Tfxsnrfr.'.iM  bUk 
in  Ihape  and  ufe;  the  Semicirde.  nfed  S->r  td'r.g  w.^^Et, 
ftc.  I  and  the  Fcrambnlator,  for  meafcriRf  timI*  iwt  oAi^n 
^eat  diftances,  on  level  ground;  it  ku  a  »lwet  tA  titwt 
in  circumference,  upon  which  the  n^.Wwt  iwai,  wA  tlw 
diflance  mcafured  is  pointed  out  by  ao  wkx  iw/m*  fpm* 
by  (lock -work. 

LevdiaKinftrutnenuw{tbtclHcap««r«(^«*r(|^ii6* 
to  find  levels,  or  how  mads  osc  place  st  U|^  f^  m^. 
ther. 

The  offcet-ftaff  is  tea  Baki  in  \n^tiAwl4Atv*  ««■ 
Airifig  tbc  offKU  and  odtcr  ibon  d  Jaacci. 
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There  art  alfo  rarious  fcalet  nfcd  in  procrading,  and 
Meafariog  oa  the  paper ;  as  plain  icalet,  pfotrador,  line  of 
cfaordi,  line  of  equal  partSi  reducing  fcale^  parallel  and  per« 
ptndicalar  rules,  8cc. 

But  of  all  the  laftruroeott  iifed  in  furveying,  the  plain  table 
it  by  nnuch  the  befl|  both  in  point  of  accuracy  and  expedi* 
tion ;  for  by  planning  every  part  immediately  upon  the  fpot, 
while  the  objeds  are  in  view,  the  work  is  taovc  corredt,  and 
ft  deal  of  writing  it  faved  in  the  field-book ;  it  alfo  affords  an 
<yportunity  of  proving  the  work  at  every  dation :  but  there 
are  many  cafes  in  which  fome  of  the  other  inftruments  will 
be  found  morei  proper;  and  fome  cafes  in  which  no  inftniment 
at  all  is  neceilary,  but  the  chain  itfelf,  panicularly  in  largd 
open  fields  lying  together.     ' 

In  fiirveying  with  any  inilrument^  except  the  pYarn  tables 
fome  ibrt  of  a  field-book  is  neceiTary  to  note  down  the  angleti 
diflancesy  ice, ;  but  in  -ufing  the  plain  table,  a  book  i$  not  re* 
quifite,  as  the  whole  plan  is  drawn  upon  the  fpot. 

This  book  every  perfon  contrives  for  bimfelf ;  I  ihalV 
however,  give  the  form  of  one  as  it  is  generally  ufcd. 

Form  of  the  Field-Book* 


Offiett  and  Remarks 
ofi  fie  left 

Stathns, 
Bfaringt^  and 
D'ifianeet, 

OffttU  aad  Rtmarh 
OH  the  rigkt. 

21   — 

Red  Houfe  12 
Offset  20 

lo**  20' 

0  — . 

50 

240 

21 

Day's  hedge. 

40 

0 

A  tree: 
A  fliU  M 

876^  14.' 

0 

30 

4^ 

,  20  9rown*t.fond. 
*i^  9neep  pent*  * 

Hen 
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Here,  ia  this  fyftem,  the  book  is  ruled  in  three  columns; 
the  middle  one  is  for  the  ftatious,  angles,  bearings,  diilances 
meafured,  &c.  and  thofe  columns  on  the  right  and  left  are 
for  the  offsets  on  the  right  and  left  fides,  which  are  fct  ag^unft 
their  correfponding  figures  in  the  middle  onlumn,  and  alio 
for  fuch  remarks  as  may  be  neceflary  to  note. 

Thus  °  I  in  the  middle  column  (Unds  for  the  firft  fiatiba 
where  the  angle  or  bearing  is  10®  20'.  On  the  left  fide  againit 
50  links  is  an  offset  of  12  links  to  the  red  honie.  On  the 
left  at  o,  or  the  beginning  of  the  principal  line,  is  an  oAct 
of  1 1  links,  and  on  the  right  of  the  fame  Day's  hedge  begins ; 
at  24  on  the  right  an  offset  to  the  fame  hedge  of  40  linka^ 
and  at  50  the  fame  hedge  terminates,  and  at  240  an  offset  of 
20  links  on  the  left. 

A  line  b  to  be  drawn  under  the  work,  at  the  end  ofererj 
fiation  line,  to  prevent  confiifion. 

Notwithdanding  the  fieid-book  is  in  very  genenl  uie,  yet 
a  more  ready  method  is  to  draw  by  hand  a  rough  figure  re* 
fembling  that  which  b  to  be  meafured,  and  write  the  di« 
menlions  as  they  art  found  s^inft  the  correfponding  parts 
of  the  figure.  This  method  may  be  pra£tifed  in  moft  cafes, 
where  the  furvey  b  not  exceedingly  large  and  intricate. 

PROBLEM     I. 

TO  MEASURE    A  LIME,   OR  DISTANCE,   WITH  THE  CMAilf. 

After  having  fct  up  a  picket  or  ftation-ftaflf  af  the  end  <A 
the  line  to  be  meafured,  two  perfon^  are  to  l^gin  tU  mei- 
fure  at  the  other  end  of  tlie  line.  One  (Jtrfon  is  caiM  tfie 
leader,  and  the  other  the  follower. 

The  leader,  having  one  cud  of  the  chain,  prriccc<J*.  forward) 
in  a  ftraight  line  towards  the  ihlion^fUff,  or  o^t/lf^  fill  Jtfi 
has  advanced  the  length  of  tlie  Hhole  chaiu  ;  ff*^  i^fuowj  »;j 
the  while  (binding  dill  at  the  beginiiiug  of  ihf  )ior,  ijiWiw^ 
the  ring,  at  the  other  end  oi  tlie  duini  iu  hit  iatyU    W^^o 
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the  leader  has  arrived  to  the  end  of  the  chain,  he  is  directed 
by  the  foUower  waving  his  hand  to  the  right,  or  left,  till  the 
follower  fees  bun  in  the  fame  line  with  tlie  mark  to  be  mea- 
fored  to;  then  both  of  them  ftooping,  and  firetcfaing  the 
chain,  the  leader  fticks  an  arrow  in  the  ground  at  the  end  of 
the  chain  (he  bdng  provided  with  ten  fmall  arrows  for  that 
purpofe).  The  leader  leaving  the  arrow  in  the  gnmnd,  as 
a  mailc  for  the  follower  to  come  to,  advances  another  chain 
forward,  being  direded  by  the  follower,  waving  his  hand  as 
before,  and  alfo  by  moving  himielf  from  (ide  to  fide^  till  he 
brings  the  follower  and  the  firft  mark  both  in  one  line; 
having  then  ilretched  the  chain,  and  ihick  down  another 
arrow,  as  before,  the  folbwer  takes  up  hb  arrow,  and  they 
both  advance  another  chain  length:  thus  they  continue  to 
do,  till  a!l  the  ten  arrows  are  in  the  hands  of  the  follower, 
and  the  leader  is  advanced  to  the  end  of  the  eleventh  chain 
without  an  arrow :  the  follower  then  fends  or  brings  the  ten 
arrows  to  the  leader,  and  they  proceed  on  as  before.  Thus, 
the  auTows  are  changed  from  the  one  to  the  other  at  the  end 
of  every  ten  chuns. 

PROBLEM    II. 

TO    TAKE    ANGLES    AND    BBARINGS^ 

(See  Figm  i.  i»  Survtytng.) 

LetC  D  be  two  obje£b,  and  let  it  be  required  to  take  their 
bearings,  or  the  angle  at  the  fbtion  G. 

I.  With  the  Plain  Table. 

The  table  being  covered  with  a  paper,  and  fixed  on  its 
Hand,  pkuit  it  at  the  fbtion  G,  and  fix  a  pin,  or  the  point  of 
the  compafles,  in  a  point  of  the  paper,  to  reprefent  the  point 
G :  clofe  by  the  fide  of  this  point  lay  the  fiducial  edge  of  the 
index,  and  turn  it  about,  fiill  touching  the  pouit  G,  till  one 
obje^  D,  can  be  feen  through  the  fights,  then  by  the  fidu- 
dgle^of  the  index  draw  the  line  GD,    In  the  ytry  fiuoe 
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maDocr  draw  the  fine  C  G  from  the  objeA  leen  at  C^  and 
the  angle  CGD  on  the  paper,  will  be  equal  to  the  ai^e 
meafnred. 

a.  With  the  Theodolite. 

Turn  the  mfirament  about  till  yon  fee  the  objed  D 
through  the  fights,  and  there  (crew  the  inftniment  faft :  then 
turn  the  index  about,  till,  through  the  fights,  jon  fee  the 
obje£t  C ;  then  the  degrees  cut  by  the  index  upon  the  ring 
of  the  infinunent  will  (how  the  meafure  of  the  angle. 

3.  With  the  Chain  onfy. 

Meafure  one  chain  length,  or  any  other  length  from  th^ 
angle,  to  both  objeds  C  and  D,  then  meafure  the  diibnoe 
D  C»  and  it  is  done.  This  muft  be  transferred  to  paper,  by 
making  a  triangle  G  C  D,  with  lengths  proportional  to  the 
correiponding  lengths  in  the  figure* 

PROBLEM    IIL 

TO   SUtYEY   A   TRIAMGULAK    FIELD. 

I  •  By  the  Chain  only. 

Let  the  field  to  be  meafuied  be  leprefented  by  the  triangle 
ABC,  (fig.  !•)  then  haring  fct  up  marks  at  the  coraert 
(which  is  always  to  be  done,  when  there  arc  no  objcdt  to 
fcrve  as  marks)  as  you  meafure  along  the  line  fivm  A  to  C, 
when  you  have  arrived  about  n,  where  yon  judge  a  perpendl' 
cular  will  fall  from  the  angle  B,  pbnt  the  cra6,  or  any  ochef 
fit  inftniment ;  moving  it  from  one  place  to  another,  till, 
through  one  pair  of  fights,  you  can  perceive  the  marks  A  C, 
and  through  the  other  fights  the  mark  B.  Then  meafare  tht 
remainder  of  the  line  from  n  to  C,  and  alio  the  perpentfictt* 
lar  n  B ;  thus,  having  the  bafe  A  C,  and  the  perpendienUf 
n  By  the  area  is  eafily  found. 

Or  the  area  may  be  fonnd  by  meafur'mg  the  tl^ev  tdm  t4 
the  trianfrie,  ^  uught  in  the  fore|^n|  ^kAkm^ 
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1.  By  taking  one  or  more  Angles. 

U  done  by  meafaring  any  two  fides,  and  taking  the 
angle  between  them,  as  AB,  BC*  and  the  angle  B;  or, 
meafiiringone  fide,  and  the  two  adjacent  angles,  as  AB,  and 
the  angles  A  and  B« 

m 

PROBLEM     IV. 

TO   SURVEY   A   FIELD    OF    FOUR   SIDES    BY    THE   CHAIN. 

Let  the  field  be  rcprefented  by  the  four-fided  figure 
A  B  C  G  (fig.  I ) ;  meafurc  from  A  to  C,  which  will  be  a 
diagonal,  dividing  the  field  into  two  triangles,  ABC,  AC  G. 
in  meafuring  along  this  diagonal  line,  ^draw  the  perpendi- 
cnlars  n  B,  m  G,  as  directed  in  the  laft  Problem ;  then  find 
the  areas  of  the  two  triangles  ABC  and  AGO,  and  add 
them  together  for  the  area  of  the  trapezium  A  B  C  G* 

PROBLEM    V. 

TO   SVaVXY   A   FIELD  OP   AKT  VITIIBBR    OF   SIDtt    BY 

THE   CHAIN. 

Let  the  field  be  reprcfented  by  the  figure  A  B  C  D  £  F  G 
(fig.  I.)  Take  a  view  of  the  field,  and  confider  how  it  may 
beft  be  divided  into  triangles  and  trapeziums ;  and  divide  it 
into  at  xnany  trapeziums,  and  as  few  triangles,  as  poffible* 
Thus,  this  figure  is  divided  into  two  trapeziums,  A  fi  C  G 
G  D  E  F,  and  the  triangle  C  G  D.    Then  the  areas  of  the 
two  trapeziums  are  found  by  means  of  the  diagonals  A  C^ 
F  D,  and  perpendiculars  B  n  ,  m  G,  G  o,  p  E,  as  in  the  lad 
Problem :  and  the  area  of  the  triangle,  by  the  bafc  C  G, 
and  perpendicular  q  D,  as  in.  Problem  III.    The  fum  of 
thefenwo  trapeziums,  and  triangle,  is  the  area  of  the  whole 
field. 
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Nue.  The  meafures  of  each  Une  may  be  wrote  ag^unft 
the  correfponding  fides  of  a  fimilar  rough  figure,  drawn  upoa 
paper,  or  in  any  other  manner. 

Figures  of  tliis  fort  ait,  in  bH^  divided  into  triangles;  as 
each  trapezium  is  divided  into  two  triangles* 

PROBLEM    VI. 

TO    lUKYEY    AKY    FIELD    WITH   THE   PLAIN    TABLC/ 

Fig.  2.  Plant  the  table  at  any  one  angle,  as  at  C,  from 
whence  all  the  other  angles  can  be  feen ;  turn  the  table  about 
till  the  needle  points  to  the  flower  de  luce,  and  there  fcrew  it 
fad :  make  a  point  on  the  paper  for  C,  and  then  by  the  edge 
of  the  index  to  C,  turning  it  about  the  point  C,  till  through 
the  fights  you  fee  the  mark  D ;  and  by  the  edge  of  tlie  index 
draw  a  line  D  C ;  then  meafure  the  diHance  from  C,  where 
the  table  is  fixed,  to  the  mark  D,  and  lay  tliat  diftance  down 
on  the  paper,  on  the  line  C  D.  Then  turn  the  index  about 
the  point  C,  till  the  mark  £  can  be  feen  through  the  fights^ 
and  draw  the  line  C  E,  and  meafure  the  diftancc  from  rh« 
ilation  C  to  the  mark  £,  laying  the  diftanr/r  A'mn  on  Mmt 
paper,  on  the  line  C  £ :  in  the  fame  manner  ht^  i\^  fiiiUtm% 
of  the  points  A  and  B;  and  lay  tlie  brnjffht  of  *\tfif  Ih*** 
down  on  the  paper,  on  the  line  C  A^  C  K;  t'^t,  /nt  *y 
points  by  the  lines  C  D,  D  £,  E  A,  A  B,  B  C. 

PROBLEM    Vlf. 

TO    SURVEY    A  FIELD    BY    M  tL  AtV  H 1 1<  <*    fO«;fti|/    If. 

Let  the  field  be  reprefented  by  figure  A  B  C  U  K  F  {1^.  5.) 
Having  fel  up  marks  at  the  angles  A  B,  &c«  phmt  tlic  u^ 
flrument  at  any  point  A,  and  turn  it  till  the  fixed  index  br 
in  the  diredion  A  B,  and  diere  fcrew  it  hd ;  then  tmu  (far 
moveable  index  to  the  direfiion  A  F,  and  the  dcgpnert  un  tM 
will  be  the  meafure  of  the  angle  A:  meafure  the  lif>e  A  M, 
planting  the  inftnunent  at  B ;  and  there  in  the  fiwie  niiuincr 
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Ofjhifiing  the  Paper  on  the  plain  Talk. 

,  When  the  paper  is  full  written^  and  it  is  neceflkrf  to  00a* 
tinue  the  plan  upon  another  ibect,  draw  a  line  through  die 
fiutheft  point  of  the  lad  (lation  line,  then  take  the  ibeet  off 
the  table,  and  fix  another  (beet  on,  drawing  a  line  upon  it 
in  the  vnofk  convenient  part  for  the  reft  of  the  work:  then 
fold  the  old  (beet  back^  clofe  by  the  line  drawn  upon  it; 
apply  the  edge  to  the  line  on  the  new  (beet  of  paper,  and  as 
diey  lie  in  that  pofition  continue  the  laft  ftation  line  upon  the 
new  ibeet,  and  alfo  the  reft  of  the  meafures,  beginning  at 
where  the  old  ftieet  left  off;  and  fo  on  from  one  iheet  to 
another.  When  the  work  is  done,  the  flieets  are  to  be  &ft«^ 
oied  together  into  one  picce^  and  the  lines  in  each  flieet  to 
be  accurately  joined  together. 

It  muft  here  be  noted,  that  the  iaid  joining  lines  upon  tbe 
old  and  new  flieeu  muft  have  the  &me  ioclinatioa.  wit6 
xegard  to  the  points,  of  the  compais. 

3.  Of  the  Theodolite. 

This  is  a  brafs  circular  ring  divided  into  360  degrees^  wiA 
an  index,  with  open  fights,  or  a  teiefcope  moveahie  upon  the 
eentre ;  alfp  a  compafr  to  point  out  the  bearings,  &c.  The 
whole  is  fixed  by  the  centre  upon  a  ftand. 

When  this  inftrument  is  ufed,  a  field-book  is  neceflary,  lb 
Qote  down  all  meafures,  angles,  &c.  to  be  remembered  when 
the  plan  is  drawn.. 

In  ufing  this  inftrument,  any  ftation  may  be  taken  as  tt 
judged  moft  convenient,  but  it  is  beft  to  take  a  ftation  from 
which  moft  objeds  can  be  feen;  and  it  is  necefifary  at  every 
sew  ftation  to  fix  the  Theodolite  in  the  fame  pofidon  by 
means  of  viewing  the  fore  and  back  objects,  and  the  com- 
pafs,  as  in  ufing  the  plain  table ;  regiftering  in  the  field- 
book  the  number  of  degrees  cut  off  by  the  index  in  viewing 
each  objed. 

Tbe 
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The  b^ik  method  of  ufiag  this  inftrument  it  to  draw  a 
large  clrcley  quarter  it,  and  mark  upon  it  the  number  of  de^ 
grees  cut  by  the  index,  in  viewing  each  obje^ ;  then  by  a 
parallel  ruler  draw  from  (lation  to  ftatioo,  lines  parallel  to 
the  lines  drawn  from  the  centre  to  the  refpe^ive  pointa  of 
the  circumference, 

4.  OffheCrofs. 

This  inftrument  is  only  two  pair  of  fights,  fet  at  right 
angles  to  each  other  upon  a  ftaff  with  a  iharp  point  to  iki(;k 
in  the  ground. 

The  crois  is  very  ufeful  to  roeafure  fmail  andxrooked 
pieces  of  ground.  The  method  of  meafuring  them  is  this : 
meafure  a  bafe  or  chief  line  in  the  longeft  diredion  of  the 
piece,  Ifrohii  corner  to  corner,  and,  while  meafuring  it,  find 
the  places  where  perpendicular  lines  (hould  fall  upon  this 
linct  from  the  federal  comers  and  bends  in  the  piecey  with 
the  crofs,  by  fixing  it  upon  fuch  parts  of  the  line  that  througb 
one  pair  of  the  fights  both  ends  of  the  line  may  be  feen,  and 
through  the  otlier  pair  of  fights  the  correfponding  angle  or 
angles  may  be  feen,  and  then  meafure  the  length,  &c. 

There  are  alfo  feveral  other  inftruments  ufed  in  furveying; 
as  the  Circumferentor,  which  refembles  the  Theodolite  both 
in  fiiape  and  ufe ;  the  Semicircle,  ufed  for  taking  angles^ 
&c«  s  and  the  Pd'ambulator,  for  meafuring  roads  and  other 
great  diftances,  on  level  ground;  it  has  a  wheel  of  8|  feet 
in  circumference,  upon  which  the  machine  turns,  and  the 
diilance  meafured  is  pointed  out  by  an  index  moved  round 
by  ^lock-work. 

levels  are  inftruments  with  telefcopts  or  other  fights,  ufed 
to  ind  levek,  or  bow  much  one  place  is  higher  than  ano* 
ther. 

The  oflRMt«ftaff  is  ten  links  in  length,  and  ufeful  for  mea- 

fartDg  the  offi^u  and  other  Ihert  diftances. 

There 


2.    Of  the  Plain  Table. 

This  inftrument  confids  of  a  plain  redangular  board  of 
any  convenient  fize,  fixed  to  a  fbtid  of  three  legs,  by  means 
of  a  ball  and  focket^  by  which  the  table  is  inclined  in  any 
direction :  it  has  alfo  a  frame  of  wood  to  fit  round  its  edges, 
Which  can  be  taken  off,  for  the  purpofe  of  fixing  a  (hect  of 
paper  on  the  table.  One  fide  of  the  frame  is  divided  into 
feveral  equal  parts,  for  the  pprpoif  of  drawing  lines  zcnA 
the  paper,  and  the  other  fide  of  the  frame  is  divided  into 
360  degrees  from  a  centre  in  the  middle  of  the  tahle^  for  the 
purpofe  of  taking  angles,  &c«  There  is  alfo  a  needle  and  4 
compafs  on  one  fide  of  the  table,  to  point  out  the  dittdionsy 
,  and  fix  the  table  in  the  (ame  ppfition .  with  regard  to  the 
points  of  the  compafs  at  every  remove. 

There  is  an  index  alfo,  which  is  a  brafs  two-foot  fcafe^  witk 
two  open  fighb,  one  at  each  end :  thefe  fights,  and  one  edge 
of  the  fcale,  are  in  the  fame  plane,  and  that  edge  is  cafled  the 
tducial  edge  of  the  index. 

In  ufing  this  table,  a  Iheet  of  paper  is  to  be  wetted  and 
fpread  fmooth,  with  the  frame  of  the  table  prcfled  down 
dofe,  to  keep  the  paper  (leady,  which  is  to  remain  till  it  is 
dry,  that  it  may  firetch  irfelf  fmooth :  upon  this  paper  the 
plan  is  to  be  drawn. 

In  taking  a  furvey  of  any  place,  a  point  is  to  be  made  on 
the  piper  to  denote  that  fpot  where  the  table  is  fixcd^  which 
is  called  the  ftathn  ;  then-  in  that  point  fix  a  pin,  or  one  foot 
of  the  compafTes,  and  to  it  apply  the  fiducial  edge  of  the  in- 
dex, moving  the  other  part  of  the  index  about,  till  through 
the  fights  you  perceive  one  angle  of  the  field  you  furvey,  or 
fome  other  remarkable  objefl ;  and  from  the  Hation  point 
draw  a  line  along  the  fiducial  t^gt  of  the  index.  Then  turn 
the  index  about  upon  the  fiation  point  as  a  centre,  till  you 
perceive  another  angle,  or  fome  other  obje<fl,  and  draw  a  line 
frbm  the  ilation  point  along  the  edge  of  the  jndcx^  as  before: 
continue  to  do  the  fame,  till  you  haveidfairn  lines  from  tha 
.     ^  fiatloni 
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fladon,  to  reprefeiU  the  bearings  of  at  many  aoglcs  or  objects 
as  may  be  ReceflTaryy  and  no  more;  then  meafure  from  the 
iUtion  where  the  taUe  is  £xed  to  every  objed  which  you  have 
viewed,  and  hiy  the  meafures-down  upon  their  refpediv« 
Sues  on  the  paper. 

»  If  it  be  required,  as  it  fonoetimes  is,  to  take  a  furvey  from 
anore  than  one  Nation ;  remove  the  table,  and  by  the  heJp  of 
the  compafs  fix  the  table  in  the  fame  poficioo  as  before,  and 
mark  another  point  on  the  paper,  for  this  decoDd  ibtiem 
point ;  and  from  thence  draw  lines  to  as  many  objeds  aa 
may  be  aeoeflary,  irking  the  difiance  from  the  ibtioo  as 
before. 

In  ufing  the  plain  table,  choofe  fuch  a  point  for  your  fta» 
tioB  as  (hall  have  an  ohjeft  both  before  and  behind  tht 
ilation  point,  if  it  be  poffible:  and  in  moving  the  taUt 
from  o^'ihtidn  to  another,  it  will  be  neceflarytoprometbat 
U  be  (baighc  is  the  line  towards  the  objeft,  and  alfo  that  the 
diftance  be  rightly  laid  down  on  the  paper.  To  know  whether 
the  table  be  fet  ftraighc  in  the  line,  move  the  table  about  till 
through  the  (ights  of  the  index  you  can  perceive  either  the 
fore  or  back  obje^ ;  then  go  round  the  table,  and  look 
through  'die  fights  at  the  other  end  of  the  index,  to  fee  if 
the  other  obje(fl  can  be  perceived;  if  it  dm,  the  table  is  in 
the  line,  but  if  not,  the  table  mud  be  (hifted  according  t# 
your  judgment. 

To  know  if  the  tafele  be  in  the  right  part  of  the  line,  that 

Is,  if  the  diftancc  has  been  rightly  meafured,  fix  the  table  in 

the  fame  portion  as  at  firft,  and  lay  the  index  along  the  fta* 

tlon  line ;  then  turn  the  table  about,  till  the  fore  and  back     , 

Objects  appear  through  the  fights,  and  the  needle  will  point  to 

(be  fame  degree  as  at  firfl ;  then  lay  the  index  over  the  ftation 

j^int,  and  any  other  point  on  the  paper  "reprefehting  aft 

bbjeft  which  isfeen  from  the  ftation,  and  if  the  fameobje^ 

appears  ftraight  through  the  fights,  the  Nation  may  be  de* 

pended  upon  as  right/  but  if  not,  the  diftance  muft  be  exap 

mined  and  corrected  till  the  faid  objeft  can  be  feop. 

Of 
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0/Jhifiing  the  Paper  on  the  plain  Talk. 

.  When  the  paper  is  foil  written^  and  it  it  neoeflkry  to  ooa* 
tinue  the  plan  upon  another  flieet,  draw  a  line  through  the 
fiutheft  pomt  of  the  lad  (lation  line,  then  take  the  ibeet  off 
the  table,  and  fix  another  (heet  on,  drawing  a  line  upon  it 
in  the  vnofk  convenient  part  for  the  reft  of  the  work:  then 
fold  the  old  (heet  back^  clofe  by  the  line  drawn  upon  it; 
apply  the  edge  to  the  Hoe  on  the  new  (heet  of  paper,  and  as 
diey  lie  in  that  pofition  continue  the  laft  ftation  line  upon  the 
new  (heet,  and  alfo  the  reft  of  the  meafures,  begiontog  at 
where  the  old  (heet  left  off;  and  fo  on  from  one  (heet  to 
anotlien  When  the  work  is  done^  the  (heets  are  to  be  &ft«^ 
oied  together  into  one  piiBce>  and  the  lines  in  each  flieet  to 
be  accurately  joined  together. 

It  muft  here  be  noted,  that  the  (aid  joining  lines  upon  the 
old  and  new  (heets  muft  have  the  &me  inclinatfoo  wit& 
xegsird  to  the  points  of  the  compafs. 

3.  Of  the  Theodolite. 

This  is  a  brafs  circular  ring  divided  into  360  degrees^  wiA 
an  indoCf  with  open  fights,  or  a  teiefcope  moveahie  upon  the 
c<»ntre ;  alfp  a  compafr  to  point  out  the  bearings,  &c.  The 
whole  is  fixed  by  the  centre  upon  a  ftand. 

When  this  inftrument  is  uied,  a  field-book  is  n^ceflary,  to 
nptt  down  all  meafures,  angles,  &c.  to  be  remembered  when 
the  plan  is  drawn*. 

In  ufing  this  inftrument,  any  ftation  may  be  taken  as  is 
judged  moft  convenient,  but  it  is  beft  to  take  a  ftation  from 
which  moft  objeds  can  be  feen;  and  it  is  neceflary  at  every 
sew  ftation  to  fix  the  Theodolite  in  the  fame  pofidon  by 
means  of  viewing  the  fore  and  back  obje£ls,  and  the  com* 
pafs,  as  in  ufing  the  plain  table ;  regiftering  in  the  field- 
book  the  number  of  degrees  cut  off.  by  the  index  in  viewing 
each  objc^. 

The 
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The  beft  incthod  of  ufiag  this  inftminent  is  to  draw  a 
large  ctrclei  quarter  it,  and  mark  upon  it  the  number  of  de^ 
greet  cut  by  the  index,  in  viewing  each  obje^ ;  then  by  a 
parallel  ruler  draw  from  ftation  to  ftatioo,  lines  parallel  to 
the  lines  drawn  from  the  centre  to  the  refpe^ive  points  of 
the  circumference. 

4.  Of  the  Crofs. 

This  inftrument  is  only  two  pair  of  fights,  fet  at  right 
angles  to  each  other  upon  a  ilaff  with  a  iharp  point  to  iki<;k 
in  the  ground. 

The  cro(s  is  very  ufeful  to  meafure  fmall  and  .crooked 
pieces  of  ground.  The  method  of  meafuring  them  is  this : 
meafure  a  bafe  or  chief  line  in  tHe  longeft  diredion  of  the 
piece,  Ifrohii  corner  to  corner,  and,  while  meafuring  it,  find 
the  places  where  perpendicular  lines  (hould  fall  upon  this 
line,  from  the  federal  comers  and  bends  in  the  piece,  with 
the  crofs,  by  fixing  it  upon  fuch  parts  of  the  line  that  througb 
one  pair  of  the  fights  both  ends  of  the  line  may  be  feen,  and 
through  the  otlier  pair  of  fights  the  correfponding  angle  or 
angles  may  be  feen,  and  then  meafure  the  length,  &c. 

There  are  alfo  feveral  other  inftruments  ufed  in  furveying; 
as  the  Circumferentor,  which  refembles  the  Theodolite  both 
in  ihape  and  ufe ;  the  Semicircle,  ufed  for  taking  angles, 
&c. ;  and  the  Perambulator,  for  meafuring  roads  and  other 
great  diftances,  on  level  ground;  it  has  a  wheel  of  8|  feet 
in  circumference,  upon  which  the  machine  turns,  and  the 
diftance  meafured  is  pointed  out  by  an  index  moved  round 
by  f:lock-work. 

Levels  are  inftruments  with  telefcopes  or  other  fights,  ufed 
to  find  levels,  or  bow  much  one  place  is  lugher  than  ano* 
ther. 

The  oflRMt-ftaff  is  ten  Ibks  b  lengtbi  and  uieful  for  mea- 
furing the  offi^u  and  other  fl|Mrt  diftances. 

There 
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There  are  aifo  rarious  fcales  ufed  in  proinAingv  and 
HfeafortDg  oo  the  paper ;  as  plain  icales,  protradoVf  Une  oi 
chordi,  line  of  equal  partf,  redacing  fcalei  paralld  and  per- 
pendicular rules,  8cc» 

Bmof  all  the  inftrumeoti  ufed  in  furveyingt  the  plain  table 
it  by  much  the  bed,  both  in  point  of  accuracy  and  expedi* 
tion ;  for  by  planning  every  part  immediately  upon  the  fpot, 
while  the  objeds  are  in  vievlr,  the  work  is  more  correct,  and 
a  deal  of  writing  is  faved  in  the  field-book ;  it  alfo  affords  an 
opportunity  of  proving  the  v^ork  at  every  Hation :  but  there 
are  many  cafes  in  which  fome  of  the  other  inftrumenrs  will 
be  found  more,  proper;  and  fome  cafes  in  which  no  inflrumene 
at  all  is  neceiiary,  but  the  chain  itfelf,  panicularly  in  larg6 
open  fields  lying  together.     ' 

In  furveying  with  any  inilrument,  except  the  plain  tables 
fome  ibrt  of  a  field-book  is  oecefTary.to  note  down  the  angles^ 
diflancesy  Sec, ;  but  inkling  the  plain  table,  a  book  is  not  re* 
quifite,  as  the  whole  plan  is  drawn  upon  the  fpot. 

This  book  every  perfon  contrives  for  himfelf ;  I  (tail^ 
however,  give  the  form  of  one  as  it  is  generally  ufed. 


Form  of  the  Field-Book* 


Offsets  and  Remarks 
en  the  left. 


%l 


Red  Houfc  11 
Offset  20 


StathnSf 
Bearingif  and 
Dt/fanceu 


A  trcel 
A  flilc  t9 


10®  20' 

o  — 

240 


870^  14' 
o 

30 

■       4»>' 


Ofsttt  and  Remarks 
on  the  right. 


Day's  hedge. 

40 

o 


2o]hx)wn*s,pond» 


nd* 
•     I 


Here 
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Here,  m  this  fyfiem,  the  book  is  ruled  in  three  columns; 
the  middle  one  is  for  the  ilations,  angles,  bearings,  diilanceB 
meafured,  &c.  and  thofe  columns  on  the  right  and  left  are 
for  the  offsets  on  the  right  and  lefciides,  which  are  fetagainit 
their  correfponding  figures  in  the  middle  column,  and  alio 
for  fuch  remarks  as  may  be  neceflary  to  note. 

Thus  ^  I  in  the  middle  column  (lands  for  the  firft  fiathm 
where  the  angle  or  bearing  is  10^  so'.  On  the  left  fide  againil 
50  links  is  an  offset  of  12  links  to  the  red  houfe.  On  the 
left  at  a,  or  the  beginning  of  the  principal  line,  is  an  oflfsct 
of  1 1  links,  and  on  the  right  of  the  fame  Day's  hedge  begins ; 
at  24  on  the  right  an  offset  to  the  fame  hedge  of  40  Unki, 
and  at  50  the  fame  hedge  terminates,  and  at  240  an  offiset  .of 
20  links  on  the  left 

A  line  is  to  be  drawn  under  the  work,  at  the  end  of  every 
fiation  Hue,  to  prevent  confiifion. 

Notwlthfianding  the  field -book  is  in  very  general  ufe,  yet 
a  more  ready  method  is  to  draw  by  hand  a  rough  figure  re* 
fembling  that  which  is  to  be  meafured,  and  write  the  dt« 
menfions  as  they  are  found  again  ft  the  correfponding  parts 
of  the  figure.  This  method  may  be  pra£lifed  in  moft  cafes, 
where  the  furvey  is  not  exceedingly  large  and  intricate. 

PROBLEM     I. 

TO  MEASUKB    A  LINE,   OR  DISTANCE,   WITH  TBB  CBAiy. 

After  having  fet  up  a  picket  or  ftation-fbiff  at  the  end  of 
the  line  to  be  meafured,  two  perfons  are  to  begin  the  mea- 
fure  at  the  other  end  of  the  line.  One  pcrfon  is  called  the 
leader,  and  the  other  the  follower. 

The  leader,  having  one  end  of  the  chain,  proceeds  forwards 
in  a  ftraight  line  towards  the  ftation-ftaff,  or  objed,  till  he 
has  advanced  the  length  of  the  whole  chain  :  the  follower  all 
the  while  ftanding  ftill  at  the  beginning  of  the  line,  holding 
the  ring,  at  the  other  end  of  the  chain,  in. his  hand.    When 
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the  Icider  has  arrived  to  the  end  of  the  chain,  he  is  direded 
by  the  foUower  waving  his  hand  to  the  right,  or  left,  dll  the 
follower  fees  him  in  the  fame  line  with  tlie  mark  to  he  mra- 
fored  to;  then  both  of  them  ftooping,  and  firetcfaing  tho 
chain,  the  kader  fticks  an  arrow  in  the  ground  at  the  end  of 
the  chain  (he  being  provided  with  tea  iinail  arrows  for  that 
purpofe).  The  leader  leaving  the  arrow  in  the  ground,  as 
a  muk  for  the  follower  to  come  to,  advances  another  chain 
forward,  being  dire6ied  by  the  follower,  waving  his  hand  as 
before,  and  alfo  by  moving  himielf  from  fide  to  fide^  till  he 
brings  the  follower  and  the  firft  mark  both  in  one  liae; 
having  then  ilretcbed  the  chain,  and  ftuck  down  another 
arrow,  as  before,  the  feUower  takes  up  hb  arrow,  and  they 
both  advance  another  chain  length:  thus  they  coodnue  to 
do,  till  a!l  the  ten  arrows  are  in  the  hands  of  the  follower, 
and  the  leader  is  advanced  to  the  end  of  the  eleventh  chain 
without  an  arrow :  the  follower  then  fends  or  brings  the  ten 
arrows  to  the  leader,  and  they  proceed  on  as  before.  Thus, 
the  arrows  are  changed  from  the  one  to  the  other  at  the  end 
of  every  ten  chuiis. 

PROBLEM    11. 

TO    TAKE    ANGLES    AND    BBARINGSh 

(See  Fig.  i.  in  Surveying.) 

Let  C  D  be  two  obje&s,  and  let  it  be  required  to  take  their 
bearings,  or  the  angle  at  the  fbuion  G. 

!•  With  the  Plain  Table. 

The  table  being  covered  with  a  paper,  and  fixed  on  iti 
ftand,  pbint  it  at  the  fbtion  G,  and  fix  a  pin,  or  the  point  of 
the  compares,  in  a  point  of  the  paper,  to  reprefent  the  point 
G :  dofe  by  the  fide  of  this  point  lay  the  fiducial  edge  of  the 
index,  and  turn  it  about,  flill  touching  the  poipt  G,  till  one 
obje^  D,  can  be  feen  through  the  fights,  then  by  the  fidu- 
dgle^of  the  index  draw  the  line  GD,    In  the  vety  fame 

manner 
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maDner  draw  the  fine  C  G  firoro  the  objeA  feen  at  C,  and 
the  angle  CGD  on  the  paper,  will  be  equal  to  the  ai^e 
meafured* 

a.  With  the  Theodolite. 

Turn  the  infirament  about  till  yon  fee  the  objcd  D 
through  the  fights,  and  there  (crew  the  ioftniment  faft :  then 
turn  the  index  about,  till,  through  the  fights,  jon  fee  the 
obje£t  C  ;  then  the  degrees  cut  by  the  index  upon  the  ring 
of  the  infinunent  will  (how  the  meafure  of  the  angle* 

3.  With  the  Chain  only. 

Meafure  one  chain  length,  or  any  other  length  from  th^ 
angle,  to  both  objcds  C  and  D,  then  meafure  the  diftance 
D  C»  and  it  is  done.  This  muft  be  transferred  to  paper,  by 
making  a  triangle  G  C  D,  with  lengths  proportional  to  the 
correiponding  lengths  in  the  figure* 

PROBLEM    III. 

TO    SUtYEY    A   TRIAMOULAK    FIKLD* 

I.  By  the  Chain  only. 

Let  the  field  to  be  meafured  be  reprefented  by  the  triangle 
ABC,  (fig.  I.)  then  haring  fet  up  marks  at  the  comers 
(which  is  always  to  be  done,  when  there  are  no  objeds  to 
ferve  as  marks)  as  you  meafure  along  the  lioe  fix}m  A  to  C* 
when  you  have  arrived  about  n,  where  you  judge  a  perpendi- 
cular will  fall  from  the  angle  B,  plant  the  crofi,  or  any  other 
fit  inftrument ;  moving  it  from  one  place  to  another,  till, 
through  one  pair  of  fights,  you  can  perceive  the  marks  A  C, 
and  through  the  other  fights  the  mark  B.  Then  meafure  the 
remainder  of  the  line  from  n  to  C,  and  alfo  the  perpendicn* 
lar  n  B ;  thus,  having  the  bafe  A  C,  and  the  perpendicular 
n  By  the  area  is  eafily  found. 

Or  the  area  may  be  found  by  meafuring  the  three  fides  of 
the  tri^nj^Ci  m  Uught  in  the  foregoing  Sd^n* 

z  z  •  m.  M;f 
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1.  JBy  ^aiifig  0716  w  more  Angles. 

Thit  is  done  by  meafanog  any  two  fides,  and  taking  the 
angle  between  them,  as  AB,  BC,  and  the  angle  B;  or, 
mtafuringone  fide,  and  the  two  adjacent  angles,  as  AB,  and 
the  angles  A  and  B, 


PROBLEM     IV. 

TO   SURVEY   A   FI£LD    OF    FOUR   SIDES    BY   THE   CHAIN*. 

Let  the  field  be  reprefented  by  the  four-fidcd  figure 
A  B  C  G  (fig.  I ) ;  meafure  from  A  to  C,  which  will  be  a 
diagonal,  dividing  the  field  into  two  triangles,  A  B  C«  AC  G. 
In  meafuring  along  this  diagonal  line,  ^draw  the  perpendi- 
culars n  B,  m  G,  as  directed  in  the  laft  Problem ;  then  find 
the  areas  of  the  two  triangles  ABC  and  A  G  C,  and  add 
them  together  for  the  area  of  the  trapezium  A  B  C  G. 

PROBLEM    V. 

TO   SURVIY   A   FIELD   OP   ANY  VUMBBR    OF   SIDtS    BY 

THE   CHAIN. 

Let  the  field  be  reprefented  by  the  figure  A  B  C  D  £  F  G 
(fig.  I.)  Take  a  view  of  the  field,  and  confider  how  it  may 
beft  be  divided  into  triangles  and  trapeziums ;  and  divide  it 
into  as  xnany  trapeziums,  and  as  few  triangles,  as  poffible* 
Thus,  this  figure  is  divided  into  two  trapeziums,  A  B  C  G 
G  D  E  F,  and  the  triangle  C  G  D,  Then  the  areas  of  the 
two  trapeziums  are  found  by  means  of  the  diagonals  A  C^ 
F  D,  and  perpendiculars  B  n  ,  m  G,  G  o,  p  E,  as  in  the  laft 
Problem :  and  the  area  of  the  triangle,  by  the  bafe  C  G, 
and  perpendicular  q  D,  as  in.  Problem  III.  The  fum  of 
thcfenwo  trapeziums,  and  triangle,  is  the  area  of  the  whole 
field. 

Ncte. 
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Nte.  The  meafures  of  each  Uoe  may  be  wrote  againft 
the  correfponding  fides  of  a  fimilar  rough  figure,  drawn  upoa 
paper,  or  in  any  other  manner. 

Figures  of  this  fort  are,  in  £aA,  divided  into  triangles;  as 
each  trapezium  is  divided  into  two  triangles. 

PROBLEM    Vr. 

TO    SURVEY    ANY    FIELD   WITH   THE    PLAIN    TABL*/ 

Fig.  3.  Plant  the  table  at  any  one  angle,  as  at  C,  from 
whence  all  the  other  angles  can  be  feen ;  turn  the  table  about 
till  the  needle  points  to  the  flower  de  luce,  and  there  fcrew  it 
fad :  make  a  point  on  the  paper  for  C,  and  then  lay  the  edge 
of  the  index  to  C,  turning  it  about  the  point  C,  till  through 
the  fights  you  fee  the  mark  D ;  and  by  the  edge  of  the  index 
draw  a  line  D  C ;  then  meafure  the  difhmce  from  C,  where 
the  table  is  fixed,  to  the  mark  D,  and  lay  that  diflance  down 
on  the  paper,  on  the  line  C  D.  Then  turn  the  index  about 
the  point  C,  till  the  mark  £  can  be  feen  through  the  fights, 
and  draw  the  line  C  £^  and  meafure  the  difbince  from  the 
^tion  C  to  the  mark  £,  laying  the  diftance  down  on  the 
paper,  on  the  line  C  £ :  in  the  fame  manner  find  the  pofitions 
of  the  points  A  and  B ;  and  lay  the  lengths  of  thefe  lines 
down  on  the  paper,  on  the  line  C  A,  C  £:  then  join  the 
points  by  the  lines  C  D,  D  £,  £  A,  A  B,  B  C. 

PROBLEM    VII. 

TO    SURVEY    A  FIELD    BY    MEASURING    SOUND    IT. 

Let  the  field  be  reprefented  by  figure  A  B  C  D  £  F  (fig.  3.) 
Having  fel  up  marks  at  the  angles  A  B,  &c.  plant  the  in^ 
flrument  at  any  point  A,  and  turn  it  till  the  fixed  index  be 
in  the  diredion  A  B,  and  diere  fcrew  it  fad ;  then  turn  the 
moveable  index  to  the  diref^ion  A  F,  and  the  degrees,  cut  ofF 
will  be  the  meafure  of  the  angle  A :  meafure  the  line  A  B, 
planting  the  inflru|nent  at  B ;  aad  there  in  the  fame  manner 
^  obtain 
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ctaih  the  angle  B;  then  meafure  B  C,  and  obfenre  the  aagle 
C;  then  meafure  the  dUbnce  C  D,  and  take  theangk  D; 
then  meafure  D  £,  and  take  the  angle  £ ;'  then  mcafute 
£  F,  and  take  the  angle  F;  aiyi  lafUy,  meafure  the  difboce 

FA. 

To  prore  the  work  ;*4idd  all  the  inward  angles  ABC,  &c. 
'  together ;  and  if  the  work  be  nglbt,  the  fMro  will  be  equal  to 
ttace  as  owiy  rigjbt  angles  as  the  figure  has  fides  except 
§ouT  right  angles;  but  when  there  is  an  angle  that  bends  in- 
wards,  as  at  F,  and  you  meafure  the  outward  angles,  fubtntd 
it  from  four  right  angles,  or  360  decrees,  and  the  remainder 
will  be  the  inward  angle. 

Otkrwiji; 

Infiead  of  taking  the  inward  angles,  you  may  take  the 
outward  angles,  by  producing  one  fide  of  each  angle  further 
€iut^  as  ieen  in  the  figure :  and  if  the  fum  of  all  the  outward 
*  angles  be  equal  to  560  degrees,  or  four  rigjht  aisles,  the  wotIl 
is  right:  but  when  one  of  the  angles  runs  inwards,  as  F, 
fubtraft  it  from  the  fupi  of  th^  re(t,  itnd  the  rtmaund^  will 
he  4  right  angles. 

PROBLEM    VIII. 

TO   SUtVEY    A    FIELD   WITH   CROOKED  HEDGES. 

Let  A  BC  DE  be  the  (bape  of  the  field,  (fig.  4.)  Set  up 
marks  within  the  field,  at  a  b  c  d,  dividing  it  into  as  few  fides 
as  poffible.  Then  begin  at  any  fbtion,  as  at  a,  and  meafure 
along  the  imaginary  lines  ab,bc,cd,  da,  taking  the  ofRets 
as  you  meafure  along  the  lines,  at  a,  m,  n,  o,  p,  &c.  either 
with  the  ofl&et  ftaff,  o^  any  other  inftrument ;  which  are  to 
be  added  to  the  area  of  the  figure.  The  area  is  found  either 
by  meafuring  a  diagonal  from  b  to  d,  wirh  perpendiculars  to 
a.  &c.  or  by  taking  the  angles  at  die  feur  corners  a,  b,  q  d, 
as  before  direded. 
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iS^.  The  am  of  dft  otfxts  b  fMiiid  either  by  the  rule 
for  finding  the  arm  of  a  triangle ;  or  taking  the  mean  meifure 
of  the  perpendicular9|  for  the  mean  difianoe  of  the  hedgei 
thus,  the  offiiet  from  o  to  ^  forms  a  triangle  whofe  perpeo* 
dicubr  b  p.  fiut  that  from  B  to  D  muft  be  meafured  by 
adding  the  two  perpendiculars  together,  and  uking  half  tho 
fum  for  the  mean  difiance  of  the  hedge  from  the  line  b  Cf 
which  b  to  be  multiplied  thereby. 

If  the  meafurement  be  taken  outfide  the  offsets^  they  muft 
then  be  fubtnded  from  the  area. 

PROBLEM    IX. 

TO    SURVSY    AVY    PLACE    BY   TWO   STATIOflt. 

Let  the  place  to  be  meafured  be  reprefimted  by  the  hepta- 
gonal  figures  A B C  D  £  F  G  (fig.  50;  plant  the  phb  table 
at  m,  for  the  firft  ftation ;  then  turn  the  taUe  about,  till 
through  the  fights  you  percieve  n,  the  other  ftation*  Dfa«r 
the  Une  m  n  on  the  paper,  along  which  lay  the  fiducial  edg^ 
of  the  index,  and  then  fcrew  the  Ubk  h& ;  turn  the  figfttf 
round  m,  to  all  the  objedls  ABC,  ice*  fucceffivdy,  drawing  a 
dry  line  by  the  edge  of  the  index  to  each,  as  m  A,  m  B,  8cc. 
Next,  meafure  the  diftance  on  the  ground  from  m,  the  firft 
ftation,  to  n,  the  other  (Ution,  and  there  plant  the  table,  and 
lay  that  diftance  down  on  the  paper,  00  the  line  m  n ;  then 
lay  the  index  by  the  (Udon  Une  m  n,  and  turn  the  table 
about,  till  through  the  fights  you  percdre  the  other  ftatioo 
m,  and  there  fcrew  it  fiUt  Laftly,  dijv£^  the  fights  fiiceef^ 
fively  to  all  the  objef^s  ABC,  Sec,  as  before,  dnwlng  Unci 
fhKn  each,  as  n  A,  n  B,  &c.  and  the  interiedi<Mis  of  thcfir 
lines  with  the  fonr>er  at  the  po^nU  A  B  C  D^  &c.  p¥4  the 
place  of  the  objf^s,  or  bounds  of  the  £i^r€* 

The  fame  method  mull  be  purtited  In  furveySiig  with  (he 
theodolite,  or  any  other  infirument  for  ukiog  angles; 
namely,  moforing  the  difttnoe  m  n,  pUfidSng  flic  iiill/umeot 
tifft  a:  one  ftauos,  then  ti  ^xyaftbm'i  pUcing  the  fiiccd  iigbts 
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in  the  diredton  m  n,  and  dirediig  the  moreafafe  figbti  to 
emy  obje^,  noting  the  degrees,  cut  off  at  each  dme. 

Thefe  obfervations  being  planned,  the  ioterledions  of  the 
Kius  gire  the  bounds  of  rhe  figure,  as  before. 

If  all  the  objefts  cannot  be  feen  from  two  flatioos,  then 
more  fiadons  may  be  M&d ;  always  nneafuriog  the  difiance 
from  one  Oatkm  to  another,  pladog  the  inftrument  in  die 
fiune  pofidon  at  every  fiadon,  and  firom  each  fladon  6b> 
ierving  erery  objed  that  can  be  feen  from  it,  by  taking  its 
angular  pofidon ;  till  the  place  of  every  objeA  be  determined 
by  the  interfedions  of  two  or  more  lines— the  inoie  lines  the 
better. 

The  fiadons  may  be  taken  either  within  the  bounds  of  the 
figure^  or  in  one  fide,  or  at  a  diftance,  and  without  the 
bounds  of  the  figure. 

In  this  manner  very  extenfive  furveys  may  be  taken,  of 
large  eflates,  without  entering  them ;  or  a  furrcy  may  be 
taken  of  a  cmmtry,  or  any  parts  of  a  country,  by  taking  two 
fhdons,  on  two  towers  or  enunences. 

Remarks. 

I.  Take  all  the  angles  between  the  ftadoos  that  are  neccf- 
hry^  always  meafuring  the  diflance  from  ftation  to  ihtioa  in 
a  right  fine.  In  meafuring  any  of  the  fiation  difiances,«mark 
where  thefe  Hoes  meet  with  any  ditches,  hedges,  toads, 
rivulets,  or  other  remarkable  objeds,  by  meafuring  the 
difiance.  from  the  fiadon  line,  and  where  the  perpendicuhr 
from  it  cuts  that  line ;  and  as  you  meafure  along  any  main 
fiadon  line,  take  the  offsets  to  the  ends  of  all  hedges,  aad 
to  any  pond,  houfe,  rivulet,  &c.  and  be  careful  to  fet  up 
marks  at  the  interfe^EUons  of  all  hedges  of  the  fiadon  line, 
that  you  may  know  where  to  meafure  from  when  you  come 
to  furvey  thefe  particular  places.  By  fuch  means  all  your 
fiadon  lines  are  to  be  meafured,  and  the  fituadon  of  all 
phces  adjoining  to  them  determined. 

a.  The 
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••  The  injicr  pvti  tf  the  fiifv^  nnni  be  detenniiied  in 
like  mnDiier,  bjr  new  fladon  iioct ;  fridog  imer  tbntkmt  ar 
thofe  placet  where  you  have  the  greateft  cominaiid  or  riew. 
Meafure  thefe  ftatiea  liatt  at  befefity  end  note  all  the  inter* 
fedioDS  with  hedges  or  other  objeds.  Thus  jroii  mxf  (xtncf 
the  adjoining  fidda,  by  taking  the  angles  that  the  fides  make 
with  the  ftacion  line  at  the  intcrfefHont ;  and  meatee  the 
dtfikances  to  each  comer  finoin  the  intericdioai;  fan  emif 
ftation  line  will  be  a  bafit  to  ail  the  fotttre  opcntfoM^  fh« 
fituation  of  all  jHutt  being  entirely  dependaac  wfm 
tfaerefve  the  ftation  lines  flioold  be  it  long  it  poiible, 
ihould  be  fo  aMitrived  at  to  ran  a'oog  the  hcdft  or 
of  fome  field,  or  to  paft  thmogh  fiMce  ao^«  Thclet^isgi 
being  adjuftedy  you  nnift  take  osore  inner  flationa»  aad  dtvidt 
and  fubdiTide  till  you  come  to  fingk  fieidb,  reptiunf  At 
lame  work  at  the  inner  ftatioot  at  at  tlK  onler  omti  mA 
take  notice  how  one  Gtid  lict  by  another^  co  ptace  them 
ptoperly  in  the  draft. 

3.  When  an  eftatc  it  is  fitnUod  that  oae  fan  tanner  W 
iecn  from  another,  it  naA  be  divided  mto  tmo  m  nMtie 
parts,  and  each  part  furveyed  iirparaCeiy,  aa  if  ihey  buiwiyil 
to  different  owners;  aad  at  left  join  dwai  tr^fetlMr  m  f%a 
plan* 

4*  In  hiymg  the  lines  of  dilaooea  ^wm  wpm>  Air  ftfif^ 
h  is  neceflary  to  have  n  iade  tA  a  pnupcr  ttnfph,  f^  Urn 
purpofe  yoa  maft  take  the  lengMt  of  ibe  wfagle  eta!«  so 
cbAint,  and  ooofider  how  naoy  indws  in  kmfk  ike  mtf  it 
to  be,  and  firoai  thefe  yon  iwy  know  how  nmnf€tmv»  imf€ 
Brad  be  in  an  inch  00  the  feales  thna,  tf  see  leog^  of  ffew 
eftate  be  aoo  chains,  and  the  snap  it  to  be  a^  m/'hn  im 
length,  a  decimal  icile  IhonWI  br  vM ;  tr4  «wii  hkIi  urn 
the  map  will  coouun  ten  chaiot  in  kr^hy  a  teodb  «f  tm  im^ 

5.  When  the  fiacioM  V€  Vrngp  a  (Oo4  indbmseat  ftiiooU 
be  nCcdfartAiogmi^i  and  the  pfaaa  tMe  My  U  nih4 
fisr  the  inner  fiatioof,  as  s  if  a  /|«xk  aed  ready  jeAnaiBeoc 

TOL.i*  }  A  6«  Wisen 
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6.  When  the  draft  is  finiihed,  place  all  the  Uees,  and 
cveiy  other  wnarkabl^  objcd,  in  their  jMOper  fitua^i^. 

PROBLEM    X. 

TO  tOKTSY  A  lAKGE  TKACT  OF  LAND  ;  OK  A  COHMTT. 

X.  Id  choofing  your  fiations,  let  them  be  on  the  top  of 
jbme  emineDces ;  as,  high  hilU,  momitains,  towers,  churdi 
fleeplei,  &c.  fmd  fuch  at  command  the  greateft  view,  and 
can  be  feen  from  each  other;  and  at  far  diflant  from  each 
odier  at  poffible.  Raife  a  beacon,  or  flag,  of  a  different  cq» 
lour,  mt  each,  to  be  vifibie  from  the  other  dations. 

s.  Plant  llagt  alio  at  each  of  thoie  places  you  Ihouid  diC» 
tingirifli  in  your  plan,  fixing  them  upon  the  topt  of  churdi 
fleeplet,  houfeS|  &c*  and  changing  them  to  other  places  when 
neeeflary. 

3.  Theq  from  one  fiatjon  take  all  the  anglet  between  tko 
ether  ftation  and  each  of  thofe  markt,  obferving  the  differ- 
ent  Golourt  of  the  flagt,  and  note  them  down  in  the  plan ; 
from  the  other  flation  take  all  the  anglet  between  the  firft 
Ration  and  each  of  the  former  marks,  and  note  them  down 
in  the  plan  alfo  againft  the  fame  coloured  mark  1  if  it  he 
neceflary,  the  anglet  may  alfo  be  taken  from  a  third  ihtkm, 
which  will  ferve  to  prove  the  work,  if  the  three  lines  inter- 
b&  each  ofher  in  the  fame  point.  The  inftrument  for  taking 
anglet  ipuft  be  an  exceedbgly  good  one.  A  circumferentor 
it  the  beft  of  four  or  five  fec^  radiut  with  telelbope  fi^ts. 

4*  It  it  net  neceflary  to  noeafure  every  diibmce,  becauie 
any  ftationary  line  being  exa&iy  laid  down  from  any  fcak, 
all  the  other  lioet  will  be  proportional  to  it :  but  fometimea 
it  it  neceflary  to  meafure  the  diftance  of  ^  pbce  in  milet : 
imd  in  meafuring  long  diftancet,  it  will  not  be  exad  enough 
to  meafure  along  the  high  roads,  by  reafon  of  their  windings; 
but  the  beft  way  is,  to  meafure  in  a  ilraigbt  line,  over  bills 
and  dalct}  and  all  obOi^clet,  if  poflibiei  but  where  it  it  not 

pofliblci 
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poiible,  fuch  parts  muft  be  meafured  by  the  method  of  mea- 
fnring  ioacceffible  diftances.  A  good  compaft  is  alio  necef* 
fary^  to  ihow  the  bearing  of  the  two  ihitioDs,  and  to  direft 
you  to  go  ftraigbt  ^yben  you  do  not  fee  the  ftations* 

5.  From  all  your  ihitionS)  and  in  the  whole  progrefi,  be 
very  careful  in  obfeiving  all  remarkable  obje^;  as^  twwns, 
caftles,  churches,  windmills,  rivulets,  bridges,  &c.  &c« 

6.  Having  taken  your  obfervations  from  the  main  fiations 
which  command  the  whole  countiy^  then  proceed  to  take 
inner  ibtions,  as  infurveying  large  eftates;  and  from  thefe 
new  ihitions  determine  the  places  of  as  many  of  the  remain* 
ing  towns  as  you  can  ;  and  if  any  remain,  the  fituation  of 
which  you  cannot  take,  take  more  inner  ftations;  and  thus 
proceed  through  all  the  parts^  taking  one  ilation  after  another 
as  long  as  b  neceilary. 

7.  Laftly,  take  the  pofition  of  the  fiation  line  with  regard 
to  the  points  of  the  compafs,  by  an  afironomicai  proceis,  as 
follows :  hang  a  plummet  in  the  fun,  over  fome  part  of  the 
ihtion  line,  and  when  the  fhadow  of  the  plummet  line  runt 
along  the  ftation  line,  at  that  moment  take  the  fun's  altitude; 
then,  having  his  declination  and  the  altitude  of  the  place^ 
the  azimuth  will  be  found  by  fpherical  trigonometry ;  for 
the  azimuth  is  the  angle  which  the  ftation  line  .makes  with 
the  meridian :  and  thus  the  meridian  may  be  drawn  through 
the  map. 

PROBLEM    XL 

TO     SURVEY    A    TOWN    OR    CXTT. 

The  proper  inftrument  for  this  purpofe  is  the  plain  table  ; 
as  the  diftaifces  are  not  very  greats  and  every  part  (hould  be 
laid  down  while  in  light. 

Take  the  firft  fiation  at  the  meeting  of  two  or  more  of 
the  principal  flreets,  in  order  to  get  the  longeft  fiation  liaes, 
then>  draw  the  lines  of  diredion  to  repreicnt  thefe  fireets : 
having  chofcn  objeAs,  nneafure  the  jfireets,  and  lay  the  mea« 

3  A  «  furcs 
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6.  When  the  draft  is  finiftied,  place  all  the  tms,  and 
cveiy  other  ranarkabl^,  objcd,  in  their  pmpar  fitua^. 

» 

PROBLEM    X. 

TO  STTKTEY   A  lARGK  TKACT  OF  LAND  ;  Ol  A  COQNTT. 

X.  Id  choofing  your  fiations,  let  them  be  on  the  top  of 
jbme  eminences ;  as,  high  hills,  mountains,  towers,  churdi 
fleeplesy  ttc.  fmd  fuch  as  command  the  greateft  vkwy  and 
can  be  feen  from  each  other;  and  as  far  diftant  from  each 
odier  as  poffible*  Raife  a  beacon,  or  flag,  of  a  different  cq» 
lour,  mt  each,  to  be  vifible  from  the  other  dations. 

s.  Plant  flags  alio  at  each  of  thoie  places  you  fhoold  diC» 
tiognifli  in  your  plan,  fixing  them  upon  the  tops  of  churdi 
fleeples,  houfes,  &c*and  changing  them  to  other  places  when 
Bceeflaiy. 

3.  Thei)  from  one  fiation  take  all  the  angles  between  the 
ether  ilation  and  each  of  thofe  marks,  obferving  the  differ- 
cnt  colours  of  the  flags,  and  note  them  down  in  the  plan ; 
from  the  other  fiation  take  all  the  angles  between  the  firft 
fiation  and  each  of  the  former  marks,  and  note  them  down 
in  the  plan  alfo  againft  the  fame  coloured  mark ;  if  it  he 
neceflary,  the  angles  may  alfo  be  taken  from  a  third  /Nation, 
which  will  ferve  to  prove  the  work,  if  the  three  lines  inter- 
fedt  each  ofher  in  the  fame  point.  The  inftrument  for  taking 
angles  muft  be  an  exceedingly  good  one.  A  circumferentor 
is  the  beft  of  four  or  five  fec^  radius  with  telelbope  fights. 

4*  It  is  not  neceflary  to  meafure  every  diibnce,  becaufe 
any  ftationary  line  beiog  exa&ly  laid  down  from  any  fcale, 
all  the  other  lines  will  be  proportional  to  it:  but  fometimea 
it  is  neceflary  to  meafure  the  diftance  of  ^  place  in  miles : 
imd  in  meafuring  long  difiances,  it  will  not  be  exad  enough 
to  meafure  along  the  high  roads,  by  reafon  of  their  windings; 
but  the  beft  way  is,  to  meafure  in  a  ilraight  line,  over  bills 
and  dalcsi  and  all  obfiiu^les,  if  poflible ;  but  where  it  is  noc 

pofliblCi 
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poffibleyfucb parts  imift  be  meafnred  bribe 
furing  imcceffible  diftaacct.    A  good  oospt^i  s 
ikry^  to  (how  the  bearing  of  the  tvo 
you  to  go  ftraigfat  when  too  do  not  iee 

5.  From  all  yoar  fiatiocs,  aad  is  ae  vicke  prapaE, 
▼ery  careful  10  obfeiTing  a3  resDaruciie  ocnef 
caftles,  churches,  windmiTs  rirz^t^  '^cd^sx. 

6.  Having  taken  joar  obferrzkos  f; 
which  command  the  whoie  ftwf*'ii 
inner  Aations,  as  in  f arfcvrifg  large 


Jr 


new  fiatioDs  detcruiiue  tae  pocs  ^ai  saar  ii 
ing  towns  as  you  can  ;  aad  s  acr  iwu-ht   tie 
which  you  cannot  tike,  t^ke  290ce  ixaer  faDBu:  wnA 
proceed  through  aU  die  pans,  tzcsf  2CB  ±z:isii. 
as  long  as  is  neceflarr. 

7.  La%,  take  the  p&ftisi  cf  se  £s:iac  jns-nts 
to  the  points  of  the  ooowpo^  rrst 
follows:  hanga  pissaaec  jsneisx;.  D«sr 
ibtioo  line,  aad  -«i>s^  -^e  fiascnr  v  ^  inmiK  itie 
along  the  ftatioo  ibe,  ai^s:  sn 
then,  having  his  drr'raripg.  ant  tie  aiccMB  ir  lie 
the  azimuth  will  be  fccac  rr  S 


the  aziffiodi  is  ±e  £:«ps  "sciicx  tie  £r.«iii  ioe  jbu^  vitfi 


the  meridian :  aac  ^iss  tie  tr^^tri^sn  tar'  >t  -rr — i  ^^jj^mg^ 
the  map. 

PR02L£Ji    X: 

TO   iravir  a  Tiwr  w.   i-*-t 

The  proper  isanrseoisartuiinriffiK  tt 
as  die  diiaixcs  art  soc  v*rr  ^ir^a:  m  9ps  jvrr^^r 
laid  down  wbi^  in  £g*c. 

Take  the  is  f^iat  x  ae  nesuif  0^'  i»i,  w^ 
the  prindpa:  ciec:^.  a  4i:siem  ^.tm,  iMp± 
then  diaw  the  os2»  «e  uchguul  t  nKa  nce  i: 
hafiogdiifa«y^anBsriir*iteA«t  ^o»  .^ 


If  O  OF  M«Vi0»ATIO|l# 

finm  ikMvo  fimi  ft  (ctle,  en  tbo  lines  oa  ihe  pipir.  tefci^B 
•Am  with  the  ilaS,  to  aU  bendingi  %ni  wi^^^gn  io  thu 
Amtt,  add  to  nil  rtmtrktble  objt As ;  then  lake  pother 
flatioo  ia  oii«  «f  tlm  foittoinf  iiflti,  «nd  rcptat  liie  piootft* 

Tbufi  (fig/60  having  cbojcq  A  for  the  firft  fliliaa,  dmw 
two  ImM  ia  th«  dirtftioft  of  tho  two  ftretei  mtcdftg ^itmi 
and  meafore  AB|  marking  the  firm  on  the  loft,  aad  lay dM 
fune  dtoiAire  down  on  the  plan  i  let  B  ho  tho  feoond  fiatkoov 
trbm  which  draw  the  diredioas  of  tho  ftraeti  iqcatiag  tberei 
m€9iuv€-k€$sk  6  to  C,  noting  the  ends  of  dio  ftreota  at  n  and 
ft  u  you  paft  them ;  aad  hy  the  fame  maafiane  down  0a  tho 
^a.  At  C»  the  third  ftatidO,  uke  tho  direffioa  of  tbo 
Ardeti  n»eetiag  tbcroi  and  meafure  from  C  to  D*  At  IH  dio 
acxt  flation^  do  the  fame^  and  meafure  D  E,  noting  tho  croft 
ftreet  at  p ;  and  in  the  fame  manner  take  tho  dhicAioai  of 
Jdl  the  pfincipsll  ftreels,  leyiag  tho  naeafnres  down  upon  the 
plan.  Theki  proceed  to  tho  aext  iinillfr.  ftnoti ;  aod  laft]jr» 
10  tho  kae^  alleyt*  coufti|  &c.  ufiog  the  fime  pfocoA 
Ihroughoat  the  wholes 

N9te4  IiiUkihg  the  furvey  of  a  town  there  ii  ao  neocfiqf 
fer  havitig  obje&a  fiaed  up,  at  there  are  gpierally  marks 
enough  to  ferve  aaobjofti ;  fuch  u  the  docn  or  windows  of 
houfesy  &o« 

Of  planning,   CASTING  UP,  aki^ 

DIVIDING- 
PROBLEM    L 

to  LAT   DOWN    TBS   FLAK    ftF   A   SVavaV* 

Sheathe  furvey  is  taken  by  the  plain  taUoi  a  rtyagfa  draft 
of  the  plan  is  already  drawn  on  the  ptp^r  t  but  wfaeiv  tho 
ftnreyis  taken  with  any  other  tnftrument,  the  pkn  is  to  bo 
drawn  from  tho  meafures  takfcn  in  the  fonrey :  irft^  a  rough 
draft  is  to  be  drawn  on  paper,  in  which  all  thifr  lines  aad 
kngles  muft  be  laid  dottrn  in  die  fame  onder  fid  whkh  they 

were 
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ifcre  takea  in  the  furvey ;  layiog  down  firft  the  angles,  tbea 
tiie  Icog^bf  of  the  linesi  with  the  placet  of  the  ofiiets ;  then 
|be  oSteti  themfelves.  All  theie  flioald  be  done  with  diy  or 
fbicupc  lines ;  then  a  black  line  drawn  through  theextremU 
ties  of  all  the  lineS|  and  the  ofiets  will  be  the  bounding  line 
^  the  whole  plan. 

After  the  principal  lines  and  bounds  are  laid  down,  proceed 
to  mark  the  ihialler  objeOs,  till  OTcry  thing  be  laid  down 
that  IS  neoeflarj* 

.  The  north  fide  of  the  map  or  plan  is  commonly  placed 
vppemoft.  And  in  ibme  vacant  part  a/cale  of  equal  parts 
muft  be  drawn.  All  bills  mufl  be  fliadowed,  and  all  hcdgea 
€ok>ured  with  different  colours ;  all  hilly  grounds  (honid  be 
drawn  like  broken  hills  and  valleys:  foot-paths  are  repre* 
iented  by  fingle  dotted  lines,  and  roads  by  double  ones« 

In  taking  large'  furveys,  all  oblique  lines,  fuch  as  are 
meaiured  up  and  down  hills,  muft  be  reduced  to  firaight  lines, 
fay  making  a  proper  allowance;  for  which  purpofe  there  is 
generally  a  table  engraved  on  fome  of  the  infimments. 

PROBLEM   II. 

TO   CAST   UP   THB   CONTSNTS  OP   A   FTELD* 

Thb  is  no  more  than  what  has  been  taught  in  the  firft 
ic£Uon  of  this  chapter,  for  finding  the  contents  of  figures^ 
whether  they  be  triangular,  (quare,  four«fided,  polygonal^ 
or  circi^r  figures,  by  the  proper  rules  there  deliv^ed ;  tben^ 
having  found  the  area  in  links,  after  you  have  cut  off  fivQ 
figures  on  the. right  band,  the  remainder  is  acres.  The  fiv» 
fispasased  figures  aie  to  be  roultipiied  by  4  for  roods,, and  five- 
figures  cut  off  from  this  product  are  to  be  multiplied  by  40 
for  perches. 

In  pieces  of  land  bounded  by  winding  hedges,in  meafuring 
the  offsets,  all  the  parts  between  the  offiiets  are  accurately 
noeafured  feparately,  Uke  finall  triangles  or  trapezoids ;  but 

fometimet 
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finm  iomn  bwkn  (ale,  en  tbo  iincs  on  ihe  pip«r.  t»ki^B 
•Am  with  the  ftaff,  to  aU  bendingi  ttid  wi^^^gn  io  tbo 
Amtt,  aM  to  fliU  remtrktble  objtfivi  thmtakc  Motber 
flatioo  in  oq€  «f  tttf  foitfabg  1  wtf»  «nd  rcfmu  liie  proc«A« 

Tbufi  (fig/6«)  haviag  chD&q  A  for  tbe  firft  OaliM,  dmw 
two  UnM  ia  th«  dirtftioft  of  tbo  two  ftrceti  metdftg  them  i 
and  meafiire  A  B|  marking  the  flreet  on  the  loft,  and  bqfdM 
Cunt  dtoiAire  down  on  the  plan  i  let  B  bo  the  feoond  ftaiWn, 
frtm  which  draw  the  diredions  of  tho  ftroeti  mcotiog  thofti 
m€9iuv€-k€$sk  6  to  C,  noting  the  aads  of  tho  ftrcota  at  a  and 
ft  U  you  paft  theni ;  and  hy  the  fame  moafiuo  down  on  tho 
^lu  At  C»  the  third  ftatidO,  uke  the  direftion  of  tho 
Ardcti meetaiig  tbcrai and  meafure  from  C  to  D.  AtD^tho 
text  flatioo^  do  the  fame^  and  mcafure  D  E,  noting  the  croft 
ftreet  at  p ;  and  in  the  fame  manner  take  tha  dircAioBi  of 
Jdi  the  |>rincipsll  ftreefis,  laying  tho  naeafures  down  upon  the 
plan.  Theki  proceed  to  tho  next  fmaUfr  AnotB ;  aod  UUj% 
lo  the  hnei^  alleyt,  coufti|  &c.  ufiog  the  laoie  procob 
Ihroughom  the  whokb 

N9tt4  IiiUkihg  the  furvey  of  a  town  there  ii  no  neoeflky 
fer  having  objc&a  fiaed  up,  ai  there  are  geoeraUy  nuu'ks 
enough  to  ferve  aaobjofti ;  fuch  at  the  docn  or  windows  of 
houfea,  Jfo. 

Oaf  PLANNING,   CASTING  UP,  ato 

DIVIDING- 
PROBLEM    L 

to  LAT  ^OWV    THS   FLAK    OF   A    SVavaV* 

^hen  the  furvey  ii  taken  by  the  plain  taUoi  a  nyegfa  draft 
of  the  plan  is  already  drawn  on  the  pap^  t  ^^it  wfativ  tha 
fltnreyis  taken  with  any  other  tnftrument,  the  pkm  ii  to  be 
drawn  from  tho  meafures  takfcn  in  the  ibnrey :  irft^  a  rough 
draft  h  to  be  drawn  on  JKiper,  in  which  all  thifr  Vmc9  and 
anglei  tnufi  be  laid  down  in  the  fame  Older  fid  mkkh  they 
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6.  When  the  draft  is  finiftied,  place  all  the  t^eet,  and 
cveiy  other  lemarkab^  qbjcd,  in  their  j>n>per  fituatiom 

PROBLEM    X. 

TO  SVKTEY  A  lARGE  TKACT  OF  LAND  ;  OK  A  COIIKTT. 

X.  Id  choofing  your  fiations,  let  them  be  on  the  top  of 
jbme  eminences ;  as,  high  hills,  moontains,  towers,  churdi 
fleeplesy  Uc.  and  fuch  as  compMnd  the  greateft  view,  and 
can  be  feen  from  each  other;  and  as  far  diftant  from  each 
odier  as  ftiSble*  Raife  a  beacon,  or  flag,  of  a  different  cq» 
lour,  at  each,  to  be  vifible  from  the  other  ilatiom. 

s.  Plant  flags  alio  at  each  of  thoie  places  you  flumld  di{^ 
tiDgaiai  in  your  plan,  fixing  them  upon  the  tops  of  church 
fleeples,  houles,  &c  and  changing  them  to  other  places  when 
neeeflaiy. 

3.  Theq  from  one  fiation  take  all  the  angles  between  tko, 
ether  ilation  and  each  of  thofe  marks,  obferving  the  difow 
ent  colours  of  the  flags,  and  note  them  down  in  the  plan ; 
from  the  other  flatbn  take  all  the  angles  between  the  firft 
fiation  and  each  of  the  former  marks,  and  note  them  down 
in  the  plan  alfo  againft  t^e  fame  coloured  mark  1  if  it  be 
neceflary,  the  angles  may  alio  be  taken  from  a  thfrd  fiation^ 
which  will  ferve  to  proye  the  work,  if  the  three  lines  inter- 
b&  each  other  in  the  fame  point*  The  inftrument  for  talung 
angles  ipuft  be  an  exceedingly  good  one.  A  circumfierentor 
is  the  beft  of  four  or  five  fec^  radius  with  telefbope  fights. 

4*  It  is  not  neceflary  to  noeafure  every  diftance,  becaufe 
any  ftattonary  line  being  exa&ly  laid  down  from  any  fcak, 
all  the  other  Hoes  will  be  proportional  to  it:  but  fometimea 
it  is  neceflary  to  meafure  the  diftance  of  ^  pbce  in  miles : 
imd  in  meafuring  long  diflances,  it  will  not  be  exa^  enough 
to  meafure  along  the  high  roads,  by  reafon  of  their  windings; 
but  the  beft  way  is,  to  meafure  in  a  ilraigbt  line,  over  bills 
and  daleS}  and  all  obfiacles,  if  poflible;  but  where  it  is  noc 

pofliblci 


poiible,  fuch  parts  muft  be  meafured  by  the  method  of  iiiea« 
furing  ioacceffible  diibmces.  A  good  compalt  is  aUb  oecef* 
ikiy^  to  ihow  the  bearing  of  the  two  ihitioDS,  and  to  direft 
you  to  go  ftraight  vfhca  you  do  not  fee  the  flations. 

5.  From  all  your  ihitionSf  and  in  the  whole  progreii ,  be 
very  careful  in  obfeiving  all  remarkable  obje^;  as^  twwos, 
caftles,  churches,  windmills,  rivulets,  bridges,  &c.  &c. 

6.  Having  taken  your  obfervations  from  the  main  ftations 
which  command  the  whole  country^  then  proceed  to  take 
inner  ibtions,  as  in  furveying  large  eftates;  and  from  thefe 
new  ihitions  determine  the  places  of  as  many  of  the  remain- 
ing towns  as  you  can  ;  and  if  any  remain,  the  fituatbn  of 
which  you  cannot  take,  take  more  inner  fiadons;  and  thus 
proceed  through  all  the  parts,  taking  one  fiation  after  another 
as  long  as  b  neceflary. 

7.  LaiHy,  take  the  pofition  of  the  fiatioo  line  with  regard 
to  the  points  of  the  compafs,  by  an  aftrooomical  procels,  as 
follows :  hang  a  plummet  in  the  fun,  over  fome  part  of  the 
ibtion  line,  and  when  the  fhadow  of  the  plummet  line  runt 
along  the  ftation  line,  at  that  nKiment  take  the  fun's  altitude  ; 
then,  having  his  declination  and  the  altitude  of  the  places 
the  azimuth  will  be  found  by  fpherical  trigonometry ;  for 
the  azimuth  is  the  angle  which  the  ftation  line  snakes  with 
the  meridian :  and  thus  the  meridian  may  be  drawn  through 
the  map. 

PROBLEM    Xr. 

TO    SURVEY    A    TOWN    OR    CXTT. 

The  proper  inibiiroent  for  this  purpofc  is  the  pUiin  teble ; 
as  the  diftaifces  are  not  y&ry  great,  and  every  part  (hould  be 
laid  down  while  in  fight. 

Take  the  firft  ftation  at  the  meeting  of  two  or  more  of 
the  principal  ftreets,  in  order  to  get  the  longeft  fiation  lines, 
theiv  draw  the  lines  of  diredion  to  reprefent  thefe  ftreets : 
having  chofco  objeAsi  nwafure  the  ilrccts,  and  lay  the  mea- 

3  A  «  furcs 
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6.  When  the  draft  is  fiaUhed,  pbcc  all  the  t^to,  and 
other  ranarlubl^.  objed,  in  their  pcoper  fituatiom 

PROBLEM    X, 

TO   SVftVEY   A   LARGE  TRACT  OF  LAND  ;  OR  A  COXrNTT. 

X.  Id  choofing  your  fiations,  let  them  be  on  the  top  of 
Jbine  emmcDcef ;  as,  high  hills,  mountains,  towers,  chordi 
Ikeeples,  &c.  fmd  fuch  as  command  the  greateft  view,  and 
can  be  feen  from  each  other;  and  as  far  difiant  from  each 
cdier  as  poffible.  Raife  a  beacon,  or  flag,  of  a  diffenent  cq» 
kmr,  at  each,  to  be  irifible  from  the  other  flatiom* 

»•  Plant  flags  alfo  at  each  of  thoie  places  you  ihoold  diC- 
tingmfli  in  your  plan,  fixing  them  upon  the  tops  of  church 
fleeples,  houfes,  $lc  and  changing  them  to  other  places  when 
neceflary. 

3.  Theq  ftoQi  one  flation  take  all  the  angles  between  tier 
other  ftation  and  each  of  thofe  marks,  obferving  the  difler* 
ent  colours  of  the  flags,  and  note  them  down  in  the  plan ; 
from  the  other  flatbn  take  all  the  angles  between  the  firft 
fiation  and  each  of  the  former  marks,  and  note  them  down 
in  thcf  plan  alfo  againil  t^e  fame  coloured  mark ;  if  it  be 
neceflary,  the  angles  may  alfo  be  taken  from  a  third  fbtioo^ 
which  will  ferve  to  proye  the  work,  if  the  three  lines  inter- 
IcSt  each  other  in  the  fame  point.  The  inftrument  for  taking 
angles  inufl  be  an  exceedingly  good  ope.  A  circuniferentor 
is  the  befl  of  four  or  five  fec^  radius  with  telefbope  fights. 

4.  It  is  not  necefllary  to  meafure  every  diilance,  becauCs 
any  ibtionary  line  being  exaAIy  laid  down  from  any  fcak^ 
all  die  other  Hoes  will  be  proportional  to  it :  but  fometimea 
it  is  neceflary  to  meafure  the  diihnce  of  ^  pbure  in  miles : 
|md  in  meafuring  long  diflances,  it  will  not  be  exaft  enough 
to  meafure  along  the  high  roads,  by  reafon  of  their  windings; 
but  the  bei^  way  is,  to  meafure  in  a  ilraigbt  line,  over  bills 
and  dalcsi  and  all  obfiacles,  if  poflibie;  but  where  it  is  not 

pofliblci 


CV  MENSURATION.  $6^ 

poffible,  fuch  parts  muft  be  meafured  by  the  method  of  mea<- 
furing  idacceffible  diifaiBces.  A  good  compafs  is  alfo  necef- 
ftiy^  to  (how  the  beariog  of  the  two  ftations,  and  to  direft 
you  to  go  ftraight  v^hen  you  do  not  fee  the  fUtions* 

5*  From  all  your  ftationsy  and  in  the  whole  progrefs,  be 
very  careful  in  obferving  all  remarkable  objeds;  as,  towns^ 
caftles,  churches,  windmills,  rivulets,  bridges,  &c.  &c. 

6.  Having  taken  your  obfervations  from  the  main  fiations 
which  command  the  whole  country,  then  proceed  to  take 
inner  ilations,  as  in  furveying  large  eftates;  and  from  thefe 
new  (hitions  determine  the  places  of  as  many  of  the  remain* 
ing  towns  as  you  can  ;  and  if  any  remain,  the  fituatbn  of 
which  you  cannot  take,  take  more  inner  ftations;  and  thus 
proceed  through  all  the  parts,  taking  one  fiation  after  another 
as  long  as  is  neceflary. 

7.  Laftly,  take  the  pofition  of  the  fiation  line  with  regard 
to  the  points  of  the  compafs,  by  an  aftrooomical  proceis,  as 
foUows :  hang  a  plummet  in  the  fun,  over  foooe  part  of  the 
fiation  line,  and  when  the  fhadow  of  the  plummet  line  runt 
along  the  fiation  line,  at  that  moment  take  the  fun's  altitude; 
then,  having  his  declination  and  the  altitude  of  the  placc^ 
the  azimuth  will  be  found  by  fpherical  trigonometry ;  for 
the  azimuth  is  the  angle  which,  the  fiation  line  .makes  with 
the  meridian :  and  thus  the  meridian  may  be  drawn  through 
the  map. 

PROBLEM    XL 

TO    SURVEV    A    TOWN    OR    CXTT. 

The  proper  infirument  for  this  purpofe  is  the  pUin  table  ; 
as  the  difiai/ces  are  not  yery  great,  and  every  part  fliould  be 
laid  down  while  in  fight. 

Take  the  firft  fiation  at  the  meeting  of  two  or  more  of 
the  principal  fireets,  in  order  to  get  the  longefi  fiation  Ibes, 
then'  draw  the  lines  of  diredion  to  reprefcnt  theft  fireets : 
having  chofen  objcds,  mcafurc  the  fireets,  and  lay  the  roca- 
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6*  When  the  draft  is  fiaUhed,  pbcc  all  the  t^to,  and 
CYoy  other  ranarkabl^  objcd,  in  their  pcoper  fituatioi^ 

PROBLEM    X. 

TO   tVKTEY   A  I.AKGE  TRACT  OF  LAND  i  0|L  A  COQiITT* 

X.  Id  choofing  your  fiations,  let  them  be  on  the  top  of 
Ibme  eminencef ;  as,  high  hills,  mountains,  towers,  church 
fleeples,  ttc  and  fuch  as  command  the  greateft  view,  and 
can  be  ieen  from  each  other;  and  as  far  difiant  from  each 
cdier  as  poffible.  Raife  a  beacon,  or  flag,  of  a  different  oq» 
kmr,  at  each,  to  be  irifible  from  the  other  flatiom* 

s.  Plant  flags  alio  at  each  of  thofe  places  you  flumld  diC- 
tioguifli  in  your  plan,  fixing  them  upon  the  tops  of  church 
Ikeples,  houfes,  &c  and  changing  them  to  other  places  when 
neceflary. 

3.  Thei}  firooi  one  flation  take  all  the  angles  between  tie 
other  ftation  and  each  of  thofe  marks,  obferving  the  differ* 
ent  colours  of  the  flags,  and  note  them  down  in  the  plan ; 
from  the  other  flatbn  take  all  the  angles  between  the  firft 
fiation  and  each  of  the  former  marks,  and  note  them  down 
in  thcf  plan  alio  againil  the  fame  coloured  mark ;  if  it  be 
neceflary,  the  angles  may  alfo  be  taken  from  a  third  fbtion^ 
which  will  ferve  to  prove  the  work,  if  the  three  lines  inter- 
SeSt  each  other  in  the  fame  point.  The  inftrument  for  taking 
angles  inuft  be  an  exceedingly  good  ope.  A  circumferentor 
is  the  beft  of  four  or  five  fec^  radius  with  telefoope  fights. 

4.  It  is  not  neceflary  to  meafure  every  diihnce,  becauCs 
any  ftationary  line  being  exa^y  laid  down  from  any  fcak^ 
all  die  other  lines  will  be  proportional  to  it :  but  fometimea 
it  is  neceflary  to  meafure  the  diftance  of  ^  pbure  in  miles : 
imd  in  meafuring  long  diflances,  it  will  not  be  exaft  enough 
to  meafure  along  the  high  roads,  by  reafon  of  their  windings; 
but  the  heft  way  is,  to  meafure  in  a  ilrai^bt  line,  over  hills 
and  dalcsi  and  all  obfiacles,  if  poflibic ;  but  where  it  n  not 
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po£ble,  fuch  parts  muft  be  meafured  by  the  method  of  mea<- 
furing  ioacceflible  diifamces.  A  good  compafs  is  alfo  necef- 
ftiy^  to  (how  the  bearing  of  the  two  ftations,  and  to  direft 
you  to  go  ftraight  v^hen  you  do  not  fee  the  fUtions. 

5*  From  all  your  ftationsi  and  in  the  whole  progrefs,  be 
very  careful  in  obfeiving  all  remarkable  objeds;  as,  towns^ 
caftles,  churches,  windmills,  rivulets,  bridges,  &c.  &c. 

6.  Having  taken  your  obfervations  from  the  msun  fiations 
which  command  the  whole  country,  then  proceed  to  take 
inner  itations,  as  in  furveying  large  eftates;  and  from  thefe 
new  (hitions  determine  the  places  of  as  many  of  the  remain* 
ing  towns  as  you  can  ;  and  if  any  remain,  the  fituatbn  of 
which  you  cannot  take,  take  more  inner  ftations;  and  thus 
proceed  through  all  the  partSy  taking  one  fiation  after  another 
as  long  as  b  neceflary. 

7*  Laftly,  take  the  pofition  of  the  fiation  line  with  regard 
to  the  points  of  the  compafs,  by  an  aflronomical  proceis,  as 
follows :  hang  a  plummet  in  the  fun,  over  fome  part  of  the 
fiation  line,  and  when  the  fhadow  of  the  plummet  line  runt 
along  the  fiation  line,  at  that  moment  take  the  fun's  altitude; 
then,  having  his  declination  and  the  altitude  of  the  places 
the  azimuth  will  be  found  by  fpherical  trigonometry ;  for 
the  azimuth  is  the  angle  which,  the  fiation  line  .makes  with 
the  meridian :  and  thus  the  meridian  may  be  drawn  through 
the  map. 

PROBLEM    XL 

TO    SURVEV    A    TOWN    OR    CXTT; 

V 

The  proper  infirument  for  this  purpofe  is  the  phiin  table  ; 
as  the  difiai/ces  are  not  very  great,  and  every  part  fliould  be 
laid  down  while  in  fight. 

Take  the  firfi  fiation  at  the  meeting  of  two  or  more  of 
the  principal  fireets,  in  order  to  get  the  longefi  fiation  lioeSi 
thei>  draw  the  lines  of  diredion  to  represent  thefe  fireets : 
having  chofen  objedS|  meafure  the  fireets,  and  lay  the  roea« 
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6.  Wben  the  draft  is  fiaUhed,  pbcc  all  the  t^tem  and 
other  mnarkabl^  objed,  in  their  .proper  fituatiom 


PROBLEM    X- 

TO   SURVEY   A   LARGE  TRACT  OF  LAND  ;  OR  A  COTrSTTT. 

X.  Id  choofing  your  fiations,  let  them  be  on  the  top  of 
Jbine  eminencef ;  as,  high  hills,  monntains,  towers,  church 
fleeples,  te.  and  fuch  as  oommand  the  greateft  view,  and 
can  be  feen  from  each  other;  and  as  far  difiant  from  each 
ether  as  poffible.  Raife  a  beacon,  or  flag,  of  a  diffenent  cq» 
kmr,  at  each,  to  be  irifible  from  the  other  flatiom* 

s.  Plant  flags  alio  at  each  of  thoie  places  you  fhoold  diC- 
tiogmfli  in  your  plan,  fixing  them  upon  the  tops  of  church 
Ikeples,  houfes,  &c  and  changing  them  to  other  places  when 
siecefliuy. 

3.  Theq  ftoQi  one  flation  take  all  the  angles  between  tie 
other  ftation  and  each  of  thofe  marks,  obferving  the  difler* 
ent  colours  of  the  flags,  and  note  them  down  in  the  plan ; 
from  the  other  flation  take  all  the  angles  between  the  firft 
fiation  and  each  of  the  former  marks,  and  note  them  down 
in  the  plan  alfo  againil  t^e  fame  coloured  mark ;  if  it  be 
neceflary,  the  angles  may  alfo  be  taken  from  a  third  fbdoo^ 
which  will  ferve  to  prove  the  work,  if  the  three  lines  inter- 
leSt  each  other  in  the  fame  point.  The  inftrument  for  taking 
angles  inuft  be  an  exceedingly  good  one.  A  circumferentor 
is  the  beft  of  four  or  five  fec^  radius  with  teleibope  fights. 

4.  It  is  not  neceflary  to  meafure  every  diihnce,  becauCs 
any  flationary  line  being  exa^y  laid  down  from  any  fcak^ 
all  die  other  lines  will  be  proportional  to  it :  but  fometiniea 
it  is  neceflary  to  meafure  the  diftance  of  ^  pbure  in  miles : 
|md  in  meafuring  long  diflances,  it  will  not  be  exaft  enough 
to  meafure  along  the  high  roads,  by  reafon  of  their  windings; 
but  the  befl  way  is,  to  meafure  in  a  ilraigbt  line,  over  bills 
and  dalcsi  and  all  obfiacles,  if  poflibic  -,  but  where  it  is  noc 
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poffble,  fuch  parts  muft  be  measured  by  the  method  of  mea- 
furing  ioacceflible  diifaiBces.  A  good  compafs  is  alfo  necef- 
iaiy^  to  (how  the  bearing  of  the  two  ftations,  and  to  direft 
you  to  go  firaight  v^hen  you  do  not  fee  the  flations. 

5*  From  all  your  ftations,  and  in  the  whole  progrels,  be 
very  careful  in  obferving  all  remarkable  objeds;  as,  towus^ 
caftles,  churches,  windmills,  rivulets,  bridges,  &c.  &C 

6.  Having  taken  your  obfervations  from  the  main  fiations 
which  command  the  whole  country,  then  proceed  to  take 
inner  ilations,  as  in  furveying  large  eftates;  and  from  thefe 
new  Nations  determine  the  places  of  as  many  of  the  renuuo* 
ing  towns  as  you  can  ;  and  if  any  remain,  .the  fituatbn  of 
which  you  cannot  take,  take  more  inner  fiations;  and  thus 
proceed  through  all  the  parts,  taking  one  fiation  after  anothei: 
as  long  as  b  neceflary. 

7.  Laftly,  take  the  pofition  of  the  fiation  line  with  regard 
to  the  points  of  the  compafs,  by  an  aftrooomical  proceis,  as 
foUows :  hang  a  plummet  in  the  fun,  over  fome  part  of  the 
fiation  line,  and  when  the  fhadow  of  the  plummet  line  runt 
along  the  fiation  line,  at  that  moment  take  the  fun's  altitude; 
then,  having  his  declination  and  the  altitude  of  the  places 
the  azimuth  will  be  found  by  fpherical  trigonometry ;  for 
the  azimuth  is  the  angle  which,  the  fiation  line  jnakes  with 
the  meridian :  and  thus  the  meridian  may  be  drawn  through 
the  map. 

PROBLEM    XL 

TO    SURVEV    A    TOWN    OR    CXTT. 

V 

The  proper  infirument  for  this  purpofe  is  the  pUin  table  ; 
as  the  difiai/ces  are  not  very  great,  and  every  part  fliould  be 
laid  down  while  in  fight. 

Take  the  firfi  fiation  at  the  meeting  of  two  or  more  of 
the  principal  fireets,  in  order  to  get  the  longefi  fiation  luiest 
thei>  draw  the  lines  of  diredion  to  represent  thef^:  fireets : 
bavbg  chofeo  objedS|  meafure  the  fireets,  and  lay  the  mea« 
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fium  do«ro  fom  ft  fale,  0a  ibA  lints  oa  ihir  ptp^r.  frtiiH 
•CraH  iiith  the  iUI^  to  all  bendiogi  ftn4  urio^tagl  in  tbQ 
Arcettt  fttid  to  «U  remitrktble  objcfiv  i  then  tftke  ««othor 
fiation  in  one  «f  the  fonfokig  iwtty  -tnd  repeat  the  ptoct($4 

Thufi  (fig.  60  hav'tflg  cho&q  A  for  the  firt  Oiliea,  diaw 
two  ImM  ia  the  direftioa  of  the  two  ftreeei  mecdag  die«e  1 
and  meafure  AB»  marking  the  llreet  on  the  kit,  eadkytfaa 
funt  dloaAire  itown  on  the  pUo  t  let  B  bo  tha  fisoond  fiation, 
frta  which  draw  the  dire&ioRs  of  the  ilreeti  OKetuig  theit) 
mc9iiivrk€m  B  to  C,  noting  the  eads  of  the  ftieeta  at  a  and 
aai  you  pafi  them;  aad  lay  the iame  meafiwe  down  0n  the 
>kui.  At  C|  the  third  ftatioe*  uke  the  diieAioa  of  the 
ftrdcti  meetiag  tfaerei  and  meafure  from  C  to  D*  At  IH  ^ 
next  ftation»  do  the  iame^and  meafure  D  E»  noting  the  erob 
Areet  at  p ;  and  in  the  fame  manner  take  the  dheAioal  of 
all  the  fKincipel  ftreets,  laying  the  meafures  down  upon  the 
plan.  Then  proceed  to  the  next  finallfr.  ftraota ;  mi  laft]y» 
to  the  kme%  alieyty  courtS|  eic.  u&og  the  iame  procoft 
throughout  the  wholew 

N9tr^  In  taking  the  funrey  of  a  town  there  if  ao  neoeffity 
for  having  objedt  fiaed  up^  at  there  are  generally  markt 
enough  to  fcrve  a&objoftt;  fuch  u  the  doon  or  vindowt of 
houfefy  ieom 

Of  planning,   CASTING  UP,  ak» 

DIVIDING. 

PROBLEM    L 

to  LAT  ^OWH    THC   FLAW    O^F   A   tUavaY* 

tVhea  the  furvey  it  taken  by  the  plain  table,  a  roagh  draft 
of  the  plan  it  already  drawn  on  the  paper  t  btK  where  the 
fi!rrey*is  taken  with  any  other  inftrument,  the  phm  it  to  be 
drawn  from  the  mfaiures  taken  irt  the  fonrey ;  irft,  a  rough 
draft  it  to  be  drawn  on  |)aper,  in  which  all  the  Ihiet  aad 
anglet  muft  be  laid  down  in  the  ianie  order  in  vludi  thqr 

were 
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nfctc  takea  to  the  furvey ;  hyiog  down  firft  the  angles,  then 
the  Icagtbt  of  the  linesi  with  the  places  of  the  offiiets ;  thea 
|he  ofs^  themfelf es.  All  theie  ihould  be  dooe  with  dry  or 
tbibure  lipes  ^  then  a  black  liae  drawn  through  theextrenii* 
ties  of  all  the  liaeS|  and  the  atkcu  will  be  the  bounding  lioe 
^  the  wbde  pUo» 

After  the  principal  lines  and  bounds  are  laid  down,  proceed 
to  mark  the  imaller  objeds,  tiU  ercry  thing  be  laid  down 
that  is  oeoeflarj. 

.  The  north  fide  ol  the  map  or  plan  is  commonly  placed 
vpperrooft*  And  in  fome  vacant  part  a /cale  of  equal  parta 
muft  be  drawn.  All  bills  mufl  be  ihadowed,  and  all  hedges 
coloured  with  different  colours ;  all  hilly  grounds  fliotdd  be 
drawn  like  broken  hills  and  valleys:  foot-paths  are  icpre* 
fented  by  fingle  dotted  lines,  and  roads  by  double  ones« 

In  taking  l&rge  furveys,  all  oblique  lines,  fuch  as  are 
floeaiuivd  up  and  down  hills,  muft  be  reduced  to  ftraight  lines, 
by  making  a  proper  allowance;  for  which  purpofe  there  b 
generally  a  table  engraved  on  fome  of  the  inftruments. 

PROBLEM   II. 

TO    CAST    UP    THE   CONTENTS   OF   A   FIELD. 

This  is  no  more  than  what  has  been  taught  in  the  firft 
fo£Uon  of  this  chapter,  for  finding  the  contents  of  figureSn 
whether  they  be  triangular,  fquare,  four-fided,  polygonal^ 
or  circukr  figures,  by  the  proper  rules  there  delinn^ed ;  then^ 
having  found  the  area  in  links,  after  you  have  cut  off  fivQ 
figures  on  the.right  hand,  the  remainder  is  acres.  The  fiv» 
leparated  figures  ave  to  be  multiplied  by  4  for  roods,. and  five- 
figures  cut  off  from  this  product  are  to  be  multiplied  by  40 
for  perches. 

I^  pieces  of  land  bounded  hy  winding  hedges,  in  meafuring 
the  offsets,  all  the  parts  between  the  offsets  are  accurately 
meafured  feparatelyi  like  finall  triangles  or  trapezoids ;  but 
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fiMnetimes  fuch  pieces  are  ineafured  by  fiadicig  t  ineaD 
breadth,  which  is  done  by  dividing  the  fum  of  the  ofl&ett  by 
the  number  of  them,  accounting  that  for  one  where  the 
boundary  meets  the  flation  line,  and  the  quotient  is  the  mean 
breadth :  but  this  laft  method  is  not  very  exad. 

But  in  very  large  furveys,  and  where  there  are  many  fields, 
the  beft  way  of  finding  the  contents  of  the  whole  is  to  make 
a  rough  plan  of  the  whole,  and  divide  it  into  feveral  trape* 
ziums  and  triangles,  and  find  the  area  of  each  ieparatdy, 
and  add  th^m  together ;  then,  to  prove  the  work,  divide  the 
whole  eftate  into  as  few  triangles  or  trapeziums  as  poffible, 
by  drawing  new  lines  in  the  plan :  and  if  the  contents  found 
by  this  lad  method  be  equal  to  the  contents  found  by  the 
former  method,  the  work  is  right ;  but  if  they  diflfery  the 
work  muft  be  examined  and  recomputed  till  they  nearly 
agree. 

But  the  chief  difficulty  in  calling  up  the  contents  arifts 
from  the  fides  of  the  figure  being  curved,  or  of  any  other  irre* 
gular  Ihape ;  in  which  cafe  fuch  bounds  of  the  figure  maft 
be  reduced  to  ilraight  lines,  in  the  following  manner :  make 
a  fmall  bow  with  a  piece  of  horfeharr,  and  whalebone,  or 
cane,  or  any  other  elaftic  fubflance,  which  will  keep  the  horfe- 
hair  extended  at  full  firetch ;  then  apply  the  horfehair  to  the 
crooked  bounds  of  the  figure,  in  fuch  a  manner,  that  thofc 
parts  of  the  curve  which  are  on  one  fide  the  hair  may  be 
cquM  to  the  parts  of  the  curve  on  the  other  fide  the  hair  ; 
then,  by  making  two  points,  draw  a  ftraight  line  ia  the  di« 
redion  of  the  horfehair,  which  will  be  a  firaight  fide  to  the 
figure,  equal  to  the  curve  one.  Do  the  fame  by  every  curve 
fide  of  the  figure ;  thus  the  figure  may  be  reduced  into  a 
right*lined  figure. 

PROBLEM   III. 

TO  TRANSFER    A    PLAN    FROM   ONE    PAPER   TO   ANOTHnt. 

Thcrt  arc  feveral  method!  of  performing  this ;  four  of 
which  I  iball  mention ; 

FirlL 
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-  FirtL  Rub  the  back  of  the  phm  over  with  black  lead 
•powder,  aod  then  lay  the  black  fide  ppop  the  ibeet  of  paper 
on  whi^h  the  plan  is  to  be  copied,  keeping  it  fteady :  then 
with  a  blunt  point  of  a  tracer,  trace  over  all  the  Jinet  in  the 
plan,  preffing  the  tracer  fo  that  the  black  lead  on  the  back  of 
the  paper  may  be  transferred  to  the  clean  paper ;  then  take 
9ff  the  plan,  and  you  will  fee  all  the  marks  on  the  clean 
paper  in  black  lead,  whjch  muft  be  (raced  over  with  a  pea 

and  ink,  &c« 

I 

Secqndly.  The  plan  may  alfp  be  transferred  to  another 
paper,  by  dividing  both  ends  and  (ides  of  the  plan  into  any 
convenient  number  of  equal  parts,  connedking  the  corre^ 
fponding  points  of  diviiion  with  lines ;  which  will  divide  the 
whole  plan  into  a  number  of  fquares,  or  parallelograms : 
then  divide  the  paper  upon  which  the  plan  is  to  bf  drawn 
into  the  fame  number  of  fquares  or  parallelograms ;  next 
copy  the  part9  pontained  in  the  fquares  of  the  old  plan,  ii^ 
the  correfponding  fquares  of  the  new  ones.  (See  figures  40 ^ 
and  41.) 

Thirdly.  Another  method  is  bf  the  inflrume^t  called 
a  pentagraph,  which  will  copy  the  pll^l  in  any  &zt  re* 
quired* 

Fourtl^ly.  The  beft  method  of  any  is  the  folbwing;! 
fix  the  old  plan  on  the  front  of  a  copying  frame  of  glafs^ 
with  the  face  upperrooft  (which  is  a  large  fquare  of  the  bed 
window  glafs,  fet  in  a  broad  frame  of  wood,  and  conftru^ed 
ib  as  to  be  raife^  up  to  any  angle  whatever),  the  clean 
paper  on  the  hct  of  the  old  plan  being  fixed  to  the  frame 
by  feveral  pins ;  then  the  frame  being  raifed  up  facing  the 
window,  by  means  of  tbf  light  fhining  through  the  paper, 
you  will  perceive  every  line  of  the  plan  through  the  d^an 
paper,  which  is  to  be  drawn  thereon  with  a  pencil :  having 
copied  that  part  which  covers  the  glafs,  the  other  part  is  tQ 
be  brought  over  the  glais,  and  copied  as  before,  ^nd  fo  on 
throughout  the  whole. 

Then 
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Then  fake  Chem  afonderi  and  ttttt  the  liiiei  with  pen  ind 
sdki  and  fmlh  the  piece,  wridftg  fach  fuunei  at  are  necef- 
Arf. 

Thus  the  fineft  pUn  mxy  be  copied  without  the  leaftia* 

joty.    . 

The  fertgcriog  rules  will  be  fcnrad  fbllj  fofidat  to  in* 
StmEt  any  ordinary  capacity  in  all  the  pra^cal  parts  of 
Meoforatiozr  and  StirTey{ng.«-^I  hare  aroided  erery  dring 
that  favours  more  of  cnriofity  than  real  utility. 
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SECT,   ni- 

CF  80ZJO  mASVKB,  MSASURIKG  TIAfBSBy  DSOOUfG, 

AND  OAUOING, 

DefimtUms. 

X.  Solidi  are  fuch  bodies  as  have  length,  breadth^  a0^ 
lUckneis. 

'  a*  A  prifin  isii  folid  body  wbofii  ends  jve  fimiiar  and  equal 
plain  figures,  and  its  fides  are  paraUdopani*  It «  called  a 
Iriaagular  prifoi  when  its  ends  are  triang^s  (as  fig.  x.  in  the 
Sdlidi) ;  when  its  ends  are  fquarei,  a  fqoare  pri&n ;  wfaea 
peatagons,  a  pentagonal  prtfrn,  &c. 

3.  A  cube  is  a  fquare  prifin,  having  &l  equal  fquaie  fidei 
perpendicular  to  each  other*  (Fig.  a.) 

4*  A  parallelopipedon  is  a  figure  having  fix  reAnignhr 
fides;  each  two  oppofite  fides  being  equal,  and  parallel, 
<Fig-  3.) 

5*  A  eylinder  is  a  round  pcifin,  having  two  equri  drdes 
for  its  ends.  (Fig.  4.) 

-      6.  A 


6.  A  pymind  is  a  igure  tint  hu  1  right-iiiicd  figure  for 
its  iMfe,  and  «acli  of  iti  Mm  if  a  triangle^  wltoTe  vertioet 
meet  in  a  point  at  tlie  top^  wliicli  is  called  tlie  vertex  of  the 
pyramid,  as  A  (fig.  5*)  The  pyramid  talces  Its  name  Aom 
ihe  figure  of  in  bafe,  lilce  the  prifm. 

7*  A  coii^  is  a  itmnd  pyramid,  bamg  a  circidar  bafe. 
<Fig.  60 

8.  A  fpberc  is  thai  feBd  body  bounded  by  one  continued 
convex  fur&ce,  eveiy  part  of  which  is  equally  difiant  from 
the  centve.  It  may  be  fuppofed  to  be  formed  by  tbe  revo^ 
liition  of  a  iemidrde  about  its  diameter.    (Fig.  7.) 

9.  The  axis  of  any  folid  is  a  line  drawn  from  ^  middle 
of  one  end  to  the  middle  of  the  oppofite  ^d.  Thus  the 
axis  of  a  pyramid  is  a  line  drawn  from  the  top,  or  vertex,  to 
the  middle  of  the  bafe ;  and  the  axis  of  a  fphere  is  a  line 
drawn  through  the  centre.  When  the  axis  is  perpendicular 
to  the  bafe,  it  is  a  right  priiio,  or  pyramid  j  otherwife  it  is 
oblique. 

10.  The  height  or  aldtude  of  a  Ibfid  is  a  line  drawn  from 
the  vertex,  or  top,  perpendicular  to  the  bafe. 

11.  If  the  bafe  of  a  prifin  or  pjrramid  be  a  regular  figure, 
it  is  called  a  regular  prifin  or  pyramid :  but  if  the  bafe  be 
irregular,  the  prifin  or  pyramid  is  called  irregubur. 

ra.  The  fegment  of  a  pyramid  is  a  part  cut  ofi^  the  top 
by  a  plane,  parallel  to  the  bafe,  as  C  £,  (fig.  6.) 

13.  A  fruihim,  or  tnmlL,  is  the  part  that  remains  aftei; 
the  iegment  is  cut  off,  as  £  A,  (fig.  6.) 

14.  A  zone  of  a  fphere  is  a  part  intercepted  between  two 
parallel  lines. 

1$.  The  fegment  of  a  fphere  is  a  fegmeilt  lefs  than  a 
hemifphere^  or  half  fpherei  like  a  cone,  whofe  bafe  b  the 
fiune  as  the  bafe  of  the  fegment,  and  whofe  vertex  pafles 
throu^  the  centre  of  the  fphere. 

16.  A  circular  fpindle  is  formed  by  the  revoiudon  of  the 
iegment  of  a  circle,  about  its  chord,  which  remains  fixed. 
(Fig.  8.) 
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ofaBTof  siieCemRSB  Iband  br  the  loOow- 
iiigrxir>— 

Rule.  Find  the  aro  of  oce  cad  of  tlie  %CFe  by  the  rales 
fcr  Ending  cbe  am  of  a  fiifxrlkres  ia  the  forrgoiog  Sediooy 
and  oBiitiplT  fnch  area  bf  ^fae  length  of  the  figure,  and  the 
prodod  is  the  ioijd  oonimii. 
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E2AMPLB  I.  What  b  the  content  of  a  triaii|alar.  prfliny 
whoie  3  fides  are  3,  4,  and  ;  feeti  and  length  10  feet ) 

36663  10 

"*       _i        -1       -J         -i  — 
5           3216       Anf.  60  feet. 

Here  the  three  fides  of  the  triangular  end  are  added  toge- 
ther, and  from  the  half  fum  each  fide  it  fubtradcd  fepantelj, 
-and  the  remainders  and  half  fum  multiplied  continually  to* 
gether :  then  the  fquare  root  of  the  pitxiud  is  the  fuperficial 
content,  as  taught  in  the  fturcgcnng  Seffion;  which|  multi* 
plied  by  the  length,  ^res  the  folid  content. 

Cubes,  parallelopipedons,  and  cylinders,  have  thdr  tolfd 
contents  found  in  the  fame  manner. 

Qu.  a.  What  is  the  fdid  content  of  a  cylinder,  whofe 
length  is  ao  ftet,  and  circumference  5^  feet  ?  Anfwer 
48.1459. 


PROBLEM    II. 

TO  PIMD  TBI  SOLIDITY  OF  A  CONE   oa  rTKAIflD. 


» 


Rule.  Multiply  the  area  of  the  bafe  by  the  height,  at^ 
one  third  of  the  produft  will  be  the  content. 

Example  i.  What  is  the  ioHdtty  of  a  cone,  whofe 
height  CD  is  ao  feet,  and  ^ameter  A  B  of  the  bafe  3  feet? 
(Fig.  6.) 

2 

7«o686    Area:  of  the  bafe. 
ao 

3)141.3720        >^ 

47.ia4o    Aniwer.  •'' 

3  B  a  Example 


V 
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2.  For  ik$/clid  Camitnt. 

Multiply  the  tabular  foMty  by  dK*  cub 
edge. 

Smifitut  mul  Uidiiigs  tf  r^gmlmr  JB 


ICmw. 

Smfmen. 

• 

4 
6 

8 

la 
ao 

Tetncdroa 

nexMQfiia 

OaatdroQ 

DodecaedroQ 

IcofiMdron 

0.00000 

3^6410 

ao.64S73 
a.66oi^ 

0.11785 

0*^7140 
7.6631a 
a.18169 

Example  i«    If  the  Giicar  edg^  of  die  tetfacdron  be  5 
feet,  what  is  its  furiace  and  iUidity  ? 


0.X1785                            1.73305  Sfuait  of  the  edge*. 
a7  Cube  of  the  edge* 9 


82495 
3.181QC  Anfwer. 


23^8845 


^ 


^a«  Wteaitthe  foperickiaiidfoBAyof  tbeoAM- 
dron,  whofeliDearfideisafeeC?  Anftpcr»  fopericfcs 
13.85640^  and  firiidity  3.77110  ftet. 

Qm.  3.  What  are  the  fuperficies  and  foildhf  of  the  ico^ 
dron,  whoie  linear  fide  is  a  inchet  ?  Anfwer,  fuperidai 
X0.6410O1  and  ibUdity  x7«45S5a  tnchea. 


PROBLEM    V. 

to   riVD  TRB  COKTBX   iUftrACB  Off  A  CtUVDIR|  OR 
TBI   VPRIOHT   iUarACS  or  ART   PR^fM* 

avLR.  If uitiply  titt  cimimteMB  by  dn  btil^  aid  tht 

prodttft  will  be  the  anfwera 

Qm. 
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Qs.  r.  What  is  the  convex  fuiface  of  the  cylinder  who^ 
length  b  20  feet,  and  diameter  2  feet  ?.         Aofwer  la  j.664 


PROBLEM    VI. 

TO  VniD  TBB   COVVEX   iURFACB   OF    ▲    BIGHT   COWE. 

KtTLX.  Multipty  the  circurofeitnce  of  the  bale  by  the 
fiant  height^  or  length  of  one  fide;  and  half  die  pfxxhid 
win  be  the  furfoce. 

Example  i.  IfAediameterof  tbebaiebe  3  feetiandthe 
fide  of  the  cone  10  feet,  what  is  the  convex  fiir£ice> 

3.14x6 

3 

#.4348    Cimunfcrence. 
5    Halfoftfaehdght. 


47. 1 240    Anfwer. 


PROBLEM    VIL 

TO   riBD    THE   CONTEX    SURFACE   OF    ▲    SFBEBB    OR 

GLOBE. 

Rule.  Multiply  the  diameter  by  the  drciunference^  and 
the  produa  will  be  the  anfwer. 

ExAMPLB  I.  What  is  the  fiir&ce  ofaglobq  whofedia- 
Boctcr  is  12  inches? 

3.1416 

IE    Diameter. 


37.6992    CircumfeiCQce. 
12 


452.3804    Anfwer. 

In  the  fame  manner  the  convex  fur&ce  of  any  zone,  or 
fegment  of  a  fphere,  b  found:  viz.  by  multiplying  the 
height  of  the  zone  or  fegment  by  the  whole  circumference 
of  the  fphere. 

Qu. 
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Qm.  2.  What  is  the  fupcrficies  of  the  earth,  its  diameter 
being  795  7|  miles,  and  the  circumference  25,000  miles  ? 
/Vnfwer  i98,943,7$o  fq^are  miles. 


PROBLEM   VIII. 

TO  FIND  THE  SOLIDITY  OF  THE  SEGMENT  OF  A  COME 

OR  PYRAMID. 

The  fegment  of  a  cone,  as  C  £  (fig.  6.),  or  of  a  pyramid, 
may  be  confidered  as  an  entire  cone  or  pyramid ;  and  the 
solidity  or  fupetficies  is  found  in  the  (ame  manner,  and  there* 
fore  need  not  be  repeated. 


PROBLEM. IX. 

TO  FIND  THE  SOLIDITY  OP  THE  FRUSTUM  OF  A  COKE 

OR  PYRAklD. 

Rule  i.  Multiply  the  mean  area  of  the  end  by  the  height 
of  the  fruilum,  and  the  product  will  be  the  folid  content. 

2.  The  mean  area  of  the  ends  is  found  by  one  of  tbe  fol- 
lowing rules : — 

Add  the  areas  of  the  two  ends,  and  the  mean  proportional 
between  them,  together,  and  one  third  of  the  fum  will  be  the 
mean  area. 

Or,  when  the  ends  of  the  pyramid  are  regular  plain  figures, 
the  mean  area  is  found  by  muhiplying  one  third  of  the 
tabular  number  belonging  to  the  polygon  (in  the  table  of 
jpuhipliers,  in  the  fuperficial  meafure)  by  the  fum  ariiing  by 
adding  together  the  fquare  of  a  fide  of  each  end,  and  the 
produft  of  tbe  2  fides. 

In  the  fruftum  of  a  cone,  the  mean  area  is  found  by  mul« 
tiplying  the  fum  of  the  fquares  of  the  two  diameters,  added 
to  the  prgdu6l  of  the  diameters,  by  2618,  or  one  third  of 
.7854- 

But 


:3 


a*^«^^  '<    ~^ 
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PROBLEM    X. 

■■.    ..  t 

to    FIND    THE    SUFE&FICIAL  .CONTENT    OP  A  BOARP  OR 

* 

PLANK. 

RtJlfe.  Multiply  the  length  by  the  mean  breadth. 

Note.  When  the  board  is  tapering,  add  the  breadths  of 
the  two  ends  together,  and  dke  halJF  the  fum  lor  the  noean 
breadth. 

Example  i.  What  is  the  fuperficial  content  of  a  board, 
whofe  length  is  ao  feet  3  inches,  and  mean  breadth  10 
inches  ? 

By  Decimals.  By  Duodecimals^ 

Feet.    Inches, 

10.25  *®    •'   -^ 

10  io 


12)20*.  50  Anfwer     16    ..  10 


16.87^    Anfwer. 

■  r 


When  the  boaxd  does  not  run  regularly  tapering,  but  is 
broader  in  fome  parts  than  others ;  take  feveral  breadths  and 
add  them  together,  and  divide  the  fum  by  the  number  of 
them,  and  the  quotient  will  be  the  mean  breadth. 


PROBLEM    XL 

TO    FIND  THE   SOLID    CONTENT    OF   SQpAXB   Oft   VOUX* 

SXD^D    TIMBER. 

RuL£,  Multiply  the  mean  bnadth  by  the  nMn  thieknefs, 
and  that  produd  by  the  length ;  and  the  kft  produd  will  be 
the  folid  content. 

Note.  If  tlie  timber  taper  regularly  from  one  end  to  the 
other,  the  mean  breadth  and  thicknefs  is  found  either  by 

VOL.  I.  3  c  meafurijig 
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PROBLEM    XIL 

TO   FIND    THB    SOLIDITY    OF   mOUND  TIMBER. 

The  common  rule  is  to  multiply  the  fquare  of  the  quarter 
girt,  or  one  quarter  of  the  mean  circumfaence,  by  the  length ; 
and  the  produ^  will  be  the  content. 

The  quarter  girt  is  a  geometrical  mean  proportTonal,  be- 
tween the  mean  breadth,  and  thickneis ;  that  is,  the  fquare 
root  of  their  produA :  unfkilful  meafurers  ufe  the  arithme* 
tical  mean  inflead  of  it,  that  is,  half  their  fum ;  but  this  oc-' 
cafions  a  very  great  error  in  the  contents,  and  particularly 
when  the  breadth  and  depth  differ  much  from  each  other. 

When  the  round  timber  or  tree  b  tapering,  take  the  mean 
dimenfions  from  the  dimenfions  of  each  end,  as  in  the  fore- 
going Problem,  either  by  girting  it  in  the  middle  for  the 
mean  ^rt,  or  half  the  fum  of  the  two  ends ;  but  when  the 

• 

tree  is  irregular,  find  the  content  of  each  part  feparately. 

Note.  This  rule  gives  the  contents  about  { lefs  than  the 
true  quantity,  fo  that  it  makes  an  allowance  for  hewing 
the  tree  fquare.  But  when  the  true  quantity  is  required,  it 
is  found  by  the  next  rule. 

Example  i.  What  is  the  content  of  a  piece  of  round 
timber,  being  9  feet  6  inches  long,  and  its  iQcan  quarter  ^rt 
3  feet  6  inches  ? 

Decimals,  QuoJecimais. 

3.5    quarter  prt    3    6  ^ 

3'S  3     6 


12.2$ 
9J 

612  s 

t|02C 


length 

io 
I 

12 

9 

"3 
"3 

6 

no 
6 

3 
I 

6 

content 

116 

4 

Jb 

3  c  2 
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Qir.  ii.  A  bowlinjg-^recni  30Q  £p<et  long  and  2cx>  feet 
bf09d|  b  to^  be  nuied  ope  fopt  higher  b^  the  earth  to  be  dug 
put  of  ad}tch  that  encompafles  the.  grQen,  and  is  8  feet  ia 
breadth ;  to  what  depth  .ipuft  the  ditch  b^  dug?         Anfwer 

7U  feet- 

Of  Gauging. 

Gauging  is  moft  commonly  performed  by  the  Aiding  rul^ 
or gau^g  rod.  Bqt  I  fhal.i.iicre give  the pradice  of  il»  as 
wrought  by  caiicplation  of  the  common  meafures  only. 

By  gauging  is  always  underftood  the  method  of  finding  the 
content  of  any  hollow  veiTdi  and  is  molUy  ufed  for  finding 
the  content  of  caik^,  coppers,  &c* 

The  rule  is  to  fina  the  content  of  the  veflel  in  inches,  and 
^ivide  them  by  282,  if  for  ale  gallons ;  and  by  23 1  for  wine 
gallons ;  becaufe  282  cubic  inches  contains  an  ale  gallon, 
and  231  cubic  inches  is  a  wine  gallon.  But  if  any  prefer 
multiplication  to  divifion,  when  the  folid  content  is  found, 
it  may  be  multiplied  by  .00^546  for  ale  gallons,  inftead  of 
being  divided  by  282;  and  by  .004329  for  wine  gallons,, 
inftead  of  being  divided  by  231 ;  for  dividing  by  282  or  231 
is  the  fame  as  multiplying  by  thefe  vuljgar  fni^kions  ^\^  or 
y^;  and  the  above  multipliers  are  the  decimal  fractions, 
equal  to  thefe  vulg^  ones. 

In  vefiels  of  a  circular  or  elh'ptical  form,  to  obtain  the 
content  in  inches,  it  is  neceflary  to  multiply  by  .7854,  and 
then  to  reduce  them  to  ale  or  wine  gallons^  Therefore  to 
multiply  by  .78541.  and  then  divide  by  289^  OKaj^i,  istho 

iame 
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PROBLEM    XIL 

TO   FIWD    THB    SOLIDITY    OF   mOUIID  TIMBBA. 

The  common  rule  b  to  multiply  the  fquare  of  the  quarter 
girt|  or  one  quarter  of  the  mean  circumference,  by  the  length ; 
and  the  produ^  will  be  the  content. 

The  quarter  girt  is  a  g^metrical  mean  proporttonal,  be- 
tween the  mean  breadth,  and  thickneis ;  that  is,  the  fquare 
root  of  thdr  produA :  unfkilful  meafurers  ufe  the  arithme* 
tical  mean  inflead  of  it,  that  is,  half  their  fum ;  but  this  oc-' 
cafions  a  very  great  error  in  the  contents,  and  particularly 
when  the  breadth  and  depth  differ  much  from  each  other. 

When  the  round  timber  or  tree  b  tapering,  take  the  mean 
dimeniions  from  the  dimenfions  of  each  end,  as  in  the  fore- 
going Problem,  either  by  girting  it  in  the  middle  for  the 
mean  ^rt,  or  half  the  fum  of  the  two  ends ;  but  when  the 
tree  b  irregular,  find  the  content  of  each  part  feparately. 

Note,  Thb  rule  gives  the  contents  about  \  lefs  than  the 
true  quantity,  fo  that  it  makes  an  allowance  for  hewing 
the  tree  fquare.  But  when  the  true  quantity  is  required,  it 
b  found  by  the  next  rule. 

Example  i.  What  b  the  content  of  a  piece  of  round 
timber,  being  9  feet  6  inches  long,  and  its  Qean  quarter  girt 
3  feet  6  inches  ? 

Decimals,  QuoJecimali^ 

3.5    quarter  prt    3    6  , 

3-5 


^1i 

12.2$ 
9J 

612  s 

II02C 

»»6.37  5 

I  I "  r 


3 
io 

6 
"3 

I 

9 

• 

length 

12 
9 

3 
6 

no 
6 

3 

I 

6 

content 

116 

4 

Jb 
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PROAILEM    Xin. 

TO    FIITD   TRB     CONTSNT     OF     A     TEBJB,    OJL    StOXJKD 

PIECE    OF    TIMBEK.    MORE    EXACTLY. 

» 

Ruf,B.  Multiply  the  fquam  of  ^  of  the  mam  pet  bytwke 
the  length,  and  the  produ^b  will  be  the  oontetits. 

Example.  What  is  the  content  of  a  tree,  the  kngth  of 
which  is  9  ket  6  inches,  and  mean  girt  14  fioet  ^ 

• 

Decimals.  Duodecimals* 

2.8  -f- of  mean  girt  a    9^    7 

224  5  ^7    a 

56  112 

'     7 

7.84    fquare  of  4of  mean  girt    7    9  ir 
19    -    twice  the  length    •      19    ..     . 

7056  Anfwer  148    8.    s*> 

794 
148.9$    Anfwer. 


PROBLEM    XIV.. 

TO    FIND  THE    DEPTH,   BEBADTH,   OB  -LBKOTtf   OF    ANT 
VAULT,  CELLAR,  RESERVOIR,  &C.  TO  BB  ItADB.^ 

Rule.  Divide  the  folid  content  by  any  one  of  the  three 
dimenfions  (viz.  length,  breadth,  or  depth}»  and  the  quotient 
will  be  die  produf^  of  the  two  other  dimenfions. 

•  - 

Example.  What  will  be  the  length  and  breadth  of  a  fquare 
refervoir  of  water^  to  contain  5000  cubic  feet  of  water,  and 
the  depth  to  be  20  feet  ? 


*  The  anfwer  by  duodecimals  is  leis  in  this  qocfiion  than  the  truth« 
as  all  the  parts  cobld  not  conveniently  be  indnded  in  ^c  operatioo. 


B,o)COO  O 

iJ-E' 


^5)150 


30$)    2C.PO. 

36 


■S     ■   ■ 


Qir.il.  A  bowlinjg-^p^^  }0Q  fyfst  long  and  20Q  feet 
broad|  b  tg^  b<:  raiicd  ope  fi>9t  higher  b^  the  earth  to  be  dug 
out  of  a,d;tcb  that  encompailes  the.  green,  and  is  8  feet  ia 
breadth ;  to  what  depth  rm&  ^le  ditch  be  dug?         Anfwer 

Of  Gauging. 

Gauging  is  moft  commonly  performed  by  the  flidiog,  rul^ 
or  gauging  rod.  Bqt  I  fhal.l  here  give  the  pradice  of  il»  as 
wrought  by  caiicplation  of  the  common  meafures  only. 

By  gauging  is  always  underftood  the  method  of  finding  the 
content  of  any  hollow  veiTeli  and  is  molUy  ufed  for  finding 
the  content  of  caik^,  copperSi  &c* 

The  rule  is  to  fina  the  content  of  the  veflel  in  inches,  aad 
^ivide  them  by  282,  if  for  ale  gallons ;  and  by  23 1  for  wine 
gallons ;  becaufe  282  cubic  inches  contains  an  ale  gallon, 
and  23 1  cubic  inches  is  a  wine  gallon.  But  if  any  prefer 
multiplication  to  divifion,  when  the  folid  content  is  found, 
it  may  be  multiplied  by  .00^546  for  ale  gallons,  inilead  of 
being  divided  by  282;  and  by  .004329  for  wine  gallons,, 
inftead  of  being  divided  by  231 ;  for  dividing  by  282  or  23 1 
is  the  fame  as  multiplying  by  thefe  vulgar  fractions  ^^  or 
-^l  and  the  above  multipliers  are  the  decimal  fractions, 
equal  to  thefe  vulg^  ones. 

In  vefiels  of  a  circular  or  elliptical  forni,  to  obtain  the 
content  in  inches,  it  is  neceflary  to  multiply  by  •78{4,  and 
then  to  reduce  them  to  ale  or  wine  gallons^  Therefore  to 
multiply  by  .78541.  and.  then  divide  by  289^  oraji,  istho 

iame 


jtS  OF  MBirstrRATioir. 

fame  as  to  multiply  by  the  fra^on  VV^  or  ^^frf  ^  the 
decimal  fradioas  eqvatl  to  thefe  vulgar  ones  are  .0027851  for 
ale,  and  .00339999'for  wine. 


PROBLEM    XV. 

TO  GAUGE  A  CASK. 

There  are  feveral  methods  of  gauging  caikt  according  to 
their  fhapea,  or  the  ourvature  of  the  fides,  of  which  diere  are 
four  general  forms,  but  the  content  of  any  of  them  may  be 
found  by  the  fbllowii^g  general  rule : 

Rule.  To  the  fquare  of  twice  the  middle  diameter  add 
the  fquares  of  the  head  and  bung  diameters.  Muidplying 
the  fum  by  ^  of  the  length,  and  that  produft  multiplied  or 
divided  by  the  circular  muldpliers  or  divifore,  will  give  the 
contents :  or  muldply  the  fquares  of  the  diameters  by  the 
length  of  the  caik,  and  that  produft  again  by  ••004}  for  ale 
gallons,  or  by  .0005^  for  win^  gallons. 

Example  i.  Required  the  contents  of  any  calk,  whofe 
length  is  40  inches,  the  bung  diameter  being  32,  the  head 
diameter  24,  that  between  the  bung  and  head  28^  inches. 


^ 


J7-S 

24 

3» 

57-5 

24 

3» 

a87S 

96 

64 

40»5 

48 

96 

a875 

576 

1024 

3306.25 

1024 

576 

w 

4906.25 

40 

1962  50 

196250 

.0004} 

•0005-1 

7850*00 

981250 

130833 

130833 

Q1.5833  Gallons. 

111.2083  Wine. 
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PROBLJCM    XVI. 

TO  FIWD  THE  CONTENT  OF  AVT  C48K,  r&OM  TBftIC  ^ 

DIMENSIOMS  ONLY. 

Rule*  Add  into  one  fmn  39  times  tfaefquamof  the  bnng 
4liameter,  d'$  times  the  fqnare  of  the  head  diameter,  and  %6 
dmes  the  produ£^  of  the  two  ^ameten :  then  muldply  the 
fnm  by  the  length,  and  that  produd  by  .00034,  and  divide 
the  laft  produd  by  9  for  wine  gaUons,  and  ^Tide  by  z  i  fer 
ak  gallons,  or  multiply  by  .000031V  for  ale. 

Example.   What  is  the  content  of  a  cafk,  whofe  length 
is  40,  the  bung  diameter  33,  and  head  diameter  24  inches  ? 
3»  24 

-Ji  —If 

64  96 

96  48 


1024                          576 
39  *5 


9216  2880 

3072  I I 52 

39936  X4400  19968 

39936  

19968 

'  74304 

40 


2972160  2972160 

,00034  .00003^'^ 

11888640  8916480 

8916480  270196 

9)1010.53440        Ale  91.86676  gallonai 
Wbe  gallons      112.2816  ■ 

PROBLEM   XVII. 

TO    ULLAGE    A    STAHDIN6    CASK*.    "' 

Rule.    Add  together  the  fquare  of  the  diameter  at  the 

*  The  ttllage  of  a  caik  is  wha^  it  contains  when  only  partly  fiUed, 
and  it  is  CQiii{defe<}  ip  tw^  pofitions ;  nasnelj^  either  landing  00  its 
end  with  its  aiis  perpendicnlar  to  the  hoiisooi  or  u  lyin|  on  its  fidt 
with  the  aiis  parallel  to  the  horim. 


09P  <Mf '  ■TEVOVKAncniW 

fnifice  of  the  liquor,  the  fquare  of  the  diameter  of  the  neareil 
end,  tnd  the  fquare  di  dottble  thb  diatn^ef  taken  in  the  mid- 
mwf  htmmm,  die  «iher  tw#;  then  fliulti{:ily  ffek  Aim  bj  the 
length  between  the  /«i6we<iif 'ili0;llquDr  and  the  neareil  en(^ 
jnd  multiply  the  produa  «^'%ibif  j.€t994i:  i^  .^  ffihns^ 
•r  bf  jKy>5|  for  wine  i^U^MU^ji^tCbe  .kfr.iMt;^^te€aft, 
vbctker^spty  or  filled.  .^ 

^  £«4rlA».K.  The  ttaiff  <dmfsltf»  teiik*4>  ^  aiKi  29^ 
vhai  isjiie  idlage  forteo  .vet  ifidiiS'f. 


24 

•9, 

..   ..  S4  . 

;  -i«9«6 

^^ 

."» 

.  if^ 

•    •     .'^ 

if 

261 

2^16 

J2 

<?« 

270 

433^ 

J2! 

b4i 

2Ql6 

10 

■       ftTi 

4353« 
.000^ 

216650 
28886 

• 

• 

24.55^ ' 

Wine. 


4333<> 

173520 
28886 

Ale  20.2206 


PROBLEM    XVIII. 

TO  ULLAGE  A  &¥IK0  CASK. 

*  Ru  t«,.  IKvide  the  wet  inc^  by  the  hvmg  diimMr,  and 
find  the  quotient  in  the  column  of  Teried  fines  in  the  table 
of  circular  fegmentaret  the  fid  pf  ,tl>fc(5^ftii|n,  taking  out  its 
correfpondent  fegment;  theft  multiply  this  fcgment  by  the 
whole  content  of  the  calk,  and  the  produA  afun  by  ij^  for 
the  ullage  required. 

Ejcanvib.  'If  the  bmig^UMMer  be  32  intihes,  and  con- 
tern  ^i^de  gJdlbns,  what  b;  the  itlhj^  of  8  wet  incties  ? 


I.    If      M 
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32)8 ( .2  5»  whofe  tab.  feg.  is  .  i  ^3546 

9^ 

07092 


30709: 
1381914 


14.126232 

i  »   3'53'SS8 
Anfwer     17.657790 


A    TABLE 

Of  the  Areas  of  tha  Segments  of  a  Circle^ 

^hofe  Diameter  is  Unity«  and  fuppofed  to  be  divided  into 

One  Thoufand  equal  Parts* 


Htight. 

Area  Seg, 

Hilght. 

AnaStg,  ' 

i 

Height. 

Area  Seg. 

•001 

•000042 

•o»7 
•028 

•005867 

•053 

'O160C7 

•002 

•0001 19 

•006194  j 

•054 

•016457 

•003 

•000219 

•029 

•006527  . 

•055 

•O1691I 

•004 

•000337 

•030 

•006865  1 

•056 

•017369 

•005 

•000470 

•031 

'0072C9  1 

•007558  i 

•057 

•017831 

•006     '000618 

•032 

•058 

•018296 

•007 

•000779 

•033 

•007913  1 

"059 

•018766 

•008 

•000951 

•034 

•008273 

•c6o 

•01923^ 

•009 

•OOII35 

•03? 

•008638 

'061 

•019716 

•oib 

•co<329 

•036 

•009008  , 

•062 

•020106' 
•020680 

•on 

•00153^ 
•001746 

•037 

•009383 

•063 

•012 

•038 

•009763 

•064 

'02ij68 

•013 

•001963 

•039 

•P10148 

,•065 

'021659 

•014 

•002199 

•040 

•010537 

''066 

'022x54 

•015 

•002438 

•041 

•010931 

•067 

•022652 

•016 

'©02685 

•042 

•0x1330 

'068 

•o«3«54 

•017 

•002940 

•043 

•011734 

j'069 

•0*3659 
'024168 

•018 

•003202 

•044 

•012x42 

l'070 

•019 

•00347 1 

•045 

•012554 

•071 

•024680 

•020 

•003748 

•046 

'0x2971 

,-07» 

•025195 

•021 

•00403 1 

•047 

.013392 

•073 

•025714 

•022  1  '004322 

•048 

•013818 

•074 

•026236 

•023  j  '004618 

•049 

•014*47 

•075 

•026761 

•024 

•00492 1 

•050 

•014681 

•076 

•027289 

•025 

'005230 

•051 

•0151x9 

•077 

•027821 

•026 

'005546 

•052 

•01 5561 

•078 

•028356 

VOL.  I. 
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OF  MENSURATION. 


THE  AREAS  OF  THE 


Hfigkt. 

Area  Seg. 

Height. 

jfrea  Seg, 

Height, 

Arfa  Ser. 

•07Q 

•028894 

•114 

•04^528 

-149 

•O73161 

•080  ; -029435  1 

•115 

'050:69  ; 

-150 

-738:4 

•081  i'02c979  1 

'I  16 

-050  04 

•15: 

•o-45»(, 

•08ft 

•03    526   . 

•117  -051446 ; 

•15a 

•c  7  5306 

•083 

•031076 

•118 

•052090 

•'S3 

1. 76026 

•084 

'031621) 

'X19 

•052736 

•154 

•076747 

•085    '032186  j 

•120 

'0S3385  1 

•»S5 

•077469 

•086 

•03»74S 

•121 

•054036  , 

•1 56 

'078194 

•087 

•033307 

•122    X 54689 

•'57 

•o;8  ,21 

•088 

•C33872 

•123  ' -055345 

•158 

•079649 

•089 

'o:?444i 

•124  1  •056003 

•160 

•080380 

•090 

•03  50 1 1 

•125    :  ^05666^ 

•081 1 12 

•091 

'03SS^5 

•126   .  -057326 

•161 

•081846 

-09ft 

•03^^162 

•127      -057991 

•162 

•082582 

•093    '036741 

•128      -058658 

•163 

•083310 

•094 

o37.S»3 

•129 

•059327 

•164 

•084059  1 

•09c 
•096 

•037909 

•130 

•059999 

-165 

•064801 

•038496 

•131 

•060672 

-166 

•085544 

•097  ^-039087   I 

•132 

•061348 

-167 

•086289 

•C98  .'•039680 

•»33 

•062C26  ! 

•168 

•087036 

•099    '040276 

•134 

'062707 

'169  '087785 1 

•100  "040875 

'^3^ 

•063389 

-170 

o2Ss3S 

•lOI 

•041476  ii 

•136  .-064074 ; 

i*i7i 

•089287 

•io»    -042080 

•137  '0647C0  1 

•172 

•090041 

•103    '042687 

-138  -065449  1 

•/3 

•090797 

'104 

•043296 

-139  '066140  j 

•174 

•091554 

•IOC 

•100 

•043908 

'1 40  -066833 1 

•'75 
-176 

•092313 

'044522 

•141   '067528 

-093074 

•107   -045139 

•142  '06H225  '• 

•^77 

•003836 

•108    -045759 

'H3 

•068924 

178 

■094601 

'IO9       '046381       ; 

•144 

•069625 

-179 

•Og5i66 

•I  10  |'047oo5 

•145 

'070328  ; 

-180 

•096134 

•  1 1 1    -047632 

•146 

•071033 

•181 

•006903 

*i  12  .  '048262   1 

•M7 

•071741 

•i8s 

•og7674 

•X13  -048894  1 

•148 

•072450 

•'83. 

•098447 

OF   MENSURATION. 
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SEGMENTS  OF  A  CIRCLE. 


Hnghl, 

dirra  Srg» 

Height. 

'               i 

j4rtM  Srg, 

Hfighi. 

jirmStg. 

•184 

•099221 

•219 

•127285   ' 

•254 

•157019 

•185 

•099997 

•220 

•X28113   j 

•2SC 
•256 

•157890 

•186 

'100774  ; 

•22  X 

1 

•128942   1 

•15876a. 

•187 

•I0I5S3  : 

•222 

•129773 

•257 

•159636 

*i88 

•102334  i 

•223 

•130605  ! 

•258    ! 

•X60510 

•189 

'103116 

•224 

•i3'43^ 

•259 

•16x386 

'190 

•103900 

'225 

•132272 

•260 

•162263 

•191 

•104685 

•220 

•X33XC8 

•261 

•163x40 

•192 

•105472 

•227 

'133945 

•262 

•1640x9 

•'93 

'IO')26l 

•228 

•134784 

•263 

•164899 

•194 

•I0705I 

1  ^229 

•^35^*4 ; 

•264 

•165780 

•19s 

•107842 

i  •^30 

•X 36465  . 

•265 

•166663 

'196 

•108636 

•231 

•137307  1 

•266 

•167546 

•197 

•109430 

•232 

•138150  ; 

•267 

•16843c 

•198 

•X 10226 

i'^33 

•X38995 

•268 

•169315 

•199 

•IX 1024 

'a34 

•139841 

•269 

•170202 

•200 

•I  1 1823 

•235 

•140)88 

•270 

•171089 

•201 

•XI2624 

,•236 

•U»537  ■ 

j^27I 

•171978 

•202 

•XX3426 

.237 

•14^387 

.•272 

•172867 

.203 

•X 14230 

•238 

•143238  ' 

•a73 

•«737S8 

•204* 

•''5035 

-239 

•144091 

;-a74 

•174649 

•205 

'X 15842 

•240 

•114944 

i-*7S 

•>7S54* 

•206 

•I  16650 

'•24I 

•U5799  j 

[•276 

•i 7643 5 

•207 

•XX 7460 

•242 

•146655  1 

•277 

•177330 

208 

'X 18271 

•a43 

•147512 

•278 

•178225 

•209 

•1x9083  1 

i'a44 

•148371 

•279 

•179122 

'2IO 

•I  19897 

:-»45 

•149230 

•280 

•180019 

•2[  X 

'I207I2 

•246 

•X50091 

•281 

•180918 

•212 

•121  529 

•247 

•150053 

•282 

•1818x7 

•213 

•122347 

'248 

'15x816 

•283 

•18271^ 

*2I4 

•I23I67 

•249 

•x 52680 

•284 

•183619 

•215 

•123988 

•250 

•'53S46 

•285 

•i845»i 

'2l6 

•1246x0 

1-251 

•154412 

•286 

•185  25 

•217 

•125634 

•252 

•155280 

•287 

•186329 

•2 18 

•1264^9 

•2S3 

•I  56149 

•288 

•1872J4 

3» 
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THE  AREAS  OF  THE 


Hrh 


T 


w^ 


ig^.  AnmSeg.  i 


Ueigkt. 


•  - 


*t9i 
•292 

•*93 
•»94 

•29c 

•296 

•297 

•39» 

.299 

•300 

•301 

•302 

•303 
•304 

•305 
•306 

•307 
•308 

•309 

•310 
•311 
•312 

•3»3 
•3H 

'3^5 
•316 

!*3'7 
!-3i8 

•3«9 
•320 

•321 

•322 

•3*3 


88140 
89047 

89955 
90864 

91775 
92684 

93596 
94509 
95422 

9^337 
97252 

98168 

9908  J 

200003 

200922 

201841 

202761 

203683 

204605 

205527 

20645 ' 

207376 

208301 

209227 

210154 

211082 

212011 

A I 2940 
213871 

214802 

*«5733 
2x6666 

«»7599 
* 18532 
219408 


3«4 

3*5 
326 

3*7 
328 

3*9 
330 
33> 
33* 
333 
334 
335 
336 
337 
33B 

339 

340 
341 
34* 
343 
344 

346 

347 
34B 
349 
350 
351 

355 
354 
355 
356 
357 
358 


Artm  Seg. 


'220404 
'22x340 
•222277 
'223215 
•224154 
•225093 
•226033 
•226974 
•227915 
•228858 
•229801 

•230745 
•231689 

232634 

•233580 

,'234526 

•*35473 
•236421 

•*37369 
•238318 

•239268 

•240218 

'24 II 69 

'242 12 1 

•*43074 
•244026 

•244980 

•*45934 
•246889 

•247845 
•248801 

•*49757 
•2507x5 

•251673 

•252631 


Htight. 


•359 
•360 

•361 
•362 

'3^3 

•364 

•365 
•366 

•367 
•368 

•369 
•370 
•37" 
•37* 

•373 

•374 

'37  > 
•376 

•377 
•378 

•379 
•380 

•^81 

•382 

•383 

'384 

•385 
•386 

'387 
•388 

•389 
•390 

•39^ 
'39* 
•393 


Area  Seg, 


•253590 
•254J50 
•255510   I 
•256471    ' 

•*57433  i 

•*58395  ! 

'*59357 
•260320 

•26x284 

•262248 

•263213 

•264178 

•265144 

'262 1 II  I 

•267078 

•268045 

•269013 

•269982 

•270951 

•271920 

•272890 

•273861 

•274832 

•275803 

•27677c 

•277748 

•278721 

•279694 

•280668 

•281642 

•282617 

•283592 

•284568 

•285544 

•28^521 


OP  MBMSURATIOK. 
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SEGMENTS  OF  A  CIRCLE. 


Height, 


'394 

•39S 
•396 

•397 

•398 

'399 
'4CO 

•401 

*4oa 

•403 
•404 
•405 
•406 

!'407 
«4o8 

•409 

•410 

•411 

'412 

•*^3 
•414 

•41S 
•416 

•417 
•418 
•419 

•420 
•421 
'422 

'4*3 

'4*4 
•42c 

•426 

•427 

•428 

•4*9 


Area  Seg» 


-187498 
•388476 

•^89453 

•490432 

'2914II 
•292390 
•293369 

•a94349 
'29  .-330 

•2963 1 1 

•297292 

•298273 

•299255 

•300238 

•301220 

•302203 

•303187 
•30417 1 

•305 1 SS 

•306140 
•307125 
•300110 
•309095 
'310081 
*3 1 1068 

; -3 1 2054 

•3 1 304 1 

•314029 

•3 1 5016 

;  •3:6004 

1-316992 

';*3i798i 
;  •318970 

.'•3i^;959 
I  •320948 

^3219-^  8 


I 


Height, 


430 
431 

43* 

433 

434 

435 

436 

437 

438 

439 
440 

44 » 
442 

443 
444 

44  S 
446 

447 
448 

449 
450 

45' 

452 

453 
454 

455 
456 

45*7 

4S8 

459 
ij6o 

461 
462 

4^^3 
4^>4 
465 


Area  Seg, 


•322928 
•323918 
•324909 
•325900 
•326892 
•327882 
•328874 
•329866 
•330858 
•331850 

•33*843 

•33383^ 
•334829 

•335822 

•336816 

•337810 

•338804 

•339798 

•34^793 

•341787 
•342782 

•343777 

•34477* 
•3457^8 

•346764 

'347759 
•348755 
•34975* 
•350748 

•3  5 '745 
•35*74* 
•353739 
•354736 

•35573* 

! '356730 
•3577*7 


Height, 


•466 

•467 
•468 

•469 

•470 

'47' 

'47* 

•473 

•474 

•475 
•476 

'477 
•478 

•479 
•480 

•481 

•482 

•483 
•484 
•48  5 
•486 
.487 
•488 
.489 
•490 

•49' 
•492 

•493 

•494 

'495 
•496 

•497 
•498 
'499 


•coo 


*»- 


Area  Seg, 


•3587*5 

'3597*3 
•360721 

•361719 

•362  7 1 7 

•363715 
•364713 

•365712 

•366710 

•367709 

•368708 

•369707 

•370706 

•371705 

•372704 

•373703 
•374702 

•375702 
'376702 
•377701 
•378701 

•379700 
•380700 
•381699 
•382699 
•383699 
•384699 
•385699 
•3P6699 
,•^87699 
i  -388699 

:  ^389699 

I  ^390699 

•391699 

:  '39*699 
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In  this  :ab'e  the  diameter  of  the  circle  it  i,  «nd  the  whole 
irca  785398 ;  the  fij;ure8  in  the  column*  of  heights  arc  the 
height  of  the  fcgment,  or  the  vcrfed  fine  of  half  iu  arc;  and 
thofc  in  the  colu.Tins  of  area  fcgments  arc  the  areas  of  the 
circnlar  fcgments,  whole  heights  ftand  on  the  left  hand  in 
the  column  of  heights. 

The  ufe  of  this  table  is  to  find  the  area  of  any  fegment  of 
a  circle,  by  the  following  rule : 

Rule.  Divide  the  height  of  the  given  fegment  by  the 
diameter  of  the  circle,  and  the  quotient  is  the  height  of  the 
fegment :  and  oppofite  this  height,  in  the  table,  is  the  tabular 
area,  which  is  to  be  multiplied  by  the  fquare  of  the  diameter, 
and  the  produ6t  will  be  the  area  of  the  fegment. 

Example.  What  is  the  area  of  a  fegment  of  a  circle, 
wbofe  height  is  $  inches^  and  the  diameter 30  inches? 

30)5. ooo(. 166    Tab.  height 

'085 $44  Tab.  fegment 

900  Square  of  the  diameter. 

Anfwer.    76.989600 

===  30 

JO 

900 

Nate.  In  dividing  the  given  height  by  the  diameter,  if 
the  quotient  does  not  terminate  in  three  places  of  decimals, 
then  the  area  for  that  fraAional  part  ought  to  be  propor* 
tioned  for  as  follows  : 

Having  found  the  tabular  area  anfwering  to  the  firfl  three 
decimals  of  the  quotient,  take  the  diflference  between  it  and 
the  next  following  tabular  area  ;  which  difference  multiplied 
by  the  fra£tiunal  part  remaining,  the  produft  will  be  the 
corrcfpondcnt  proportional  part,  to  be  added  to  tht.firfl 
tabular  area. 

Thus  in  the  lad  example  the  quotient  is  .166,  and  there 
is  a  remainder  of  |,  the  tabular  area  of  the  fegment  il 

-085544 
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.085544  f 

.086289 


397 


■I745     The  difference 
248 


% 


496    -I  of  the  diflTerence 
.085544 


.086040    The  true  tab.  area. 


SECT.     IV. 

OF   INSTRUMENTAL  ARITHMETIC. 

f 

Inflrumental  arithmetic  is  the  method  of  calculation  by 
inflrumeiits  made  for  that  purpofe,  for  a  quicker  difjyatch 
of  bulinefs,  and  for  the  help  of  thofe  who  are  deficient  in 
common  arithmetic.  The  mod  common  inilruments  are^ 
the  carpenter's  rule^  Coggelhali\  Jliding  rule^  GuMter*s  iine^  tbi 
gauging  rttUf  ami  the  tliagonal  roa. 

1.  The  carpenter's  rule  confids  of  two  equal  pieces,  each 
a  foot  in  length,  conne^ed  together  by  a  joint :  one  fide 
of  this  rule  is  divided  into  inches,  and  eighths  of  an  inch ; 
on  the  fame  fide  are  alfo  feveral  plane  fcales,  divided  into 
twelfth  parts  by  diagonal  lines,  for  planning  dimenfions  ia 
feet  and  inches. 

2.  On  the  other  fide  of  this  rule,  on  one  piece,  are  fet  all 
the  principal  lines  which  are  on  Cog^cfhairs  Hiding  rule: 
namely,  four  lines  marked  ABC,  and  D  refpedively ;  the 
two  middle  ones  being  on  a  Aider,  which  runs  in  a  groove. 

Thefc 
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Thefe  tour  lint  3  are  logarithmic  lines ;  ihm  three  marked 
A»  By  Cf  are  ail  equal ;  and  are  called  douUe  lines,  bccttie 
the  numbers  fct  upon  them  run  from  z  to  zo»  twice :  die 
loweft  line  D  is  a  fingle  Hue,  the  numberi  running  from  4 
to  40.  It  is  called  the  girt  line,  from  its  ufe  in  cafiing  op 
the  contents  of  trees,  and  timber.  This  line  alfo  may  be  ufed 
for  gauging ;  as  upon  i(|  at  z  7.  i  j,  is  marked  W.  G,  and  at 
18.95,  A.  G.  tor  the  wine  and  ale  gauge  points. 

Upon  the  other  part  of  this  fide  is  a  table  of  pounds, 
ihillings,  and  pence,  (bowing  the  value  of  a  load,  or  50  cubic 
feet  of  timber,  at  all  prices  from  iixp&ncc  to  two  fiiiJlings  a 
foot. 

In  the  ufe  of  thofe  lines  it  muft  be  ftridtly  obferved,  that 
when  I  at  the  beginning  of  a  line  is  accounted  unity,  then 
the  I  in  the  middle  of  the  line  will  (land  for  10,  and  the  10 
at  the  end  of  the  line  will  fland  for  100 :  and  when  the  i 
«t  the  beginning  of  the  line  ilands  for  10,  the  10  in  the 
middle  of  the  line  will  Aand  for  100,  and  the  xo  at  the  end 
of  the  line  1000,  &c.  and  all  the  intermediate  diviGons  arc 
altered  in  proportion. 

The  edge  of  the  rule  is  divided  diecimallji  each  foot  being 
Avided  into  an  hundred  equal  parts :  by  this  meafure  di- 
■aenfions  are  taken  in  feet,  and  decimals  of  a  foot,  which  is 
by  much  the  heft  way. 

3.  Gunter*s  line  is  a  line  of  figures,  cxa£tly  the  fame  as  the 
three  fingle  lines  on  the  carpenters  rule,  and  therefore  needs 
no  further  defer iption.  Its  ufe  is  to  multiply ,  or  divide 
numbers,  to  perform  the  rule  of  three  direct,  &c«  It  was 
formerly  fet  by  itfelf  on  the  carpenter's  rule* 

The  figures  z,  a,  3,  4^  &c.  fometimes  ftand  fimplyfor 
themfelvcs,  at  other  times  they  fignify  10,  so,  30,  &c.  again 
at  other  times,  100,  soo,  &c.  or  zooo^  aooo,  file. 

4*  The  gauging  rule  fenres  to  compute  the  contents  of 
cafks,  or  any  other  veflels,  after  the  dimenfioos  have  been 
taken.  It  is  a  fquare  rule,  with  logarithmic  lines  00  the  fides, 
having  three  Aiders  running  in  grooves  in  three  of  Che  fides. 

Upoi 
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UlMHi  thf  fifft  fiice  of  thi$  rale  tic  three  lioei :  twc^  aMrke4 
A  Mid  B|  for  mubiplyiiig  «nd  divklwg;  aod  ooci  park^ 
for  mait  dcpthf  as  it  ftrvcs  to  gauge  mak.  Tbc  middk  line 
6  »  upon  a  flUer,  and  Ua  douUe  line>  marked  ateach^edge  of 
the  Older,  like  that  on  the  carpenter's  rule :  tbdfe  tfaiee  lines 
are  all  of  the  iame  radiusi  or  (Klhuice  from  x  to  iO|  each  line 
conttuoing  twice  the  length  of  the  radius.  A  and  B  are 
numbered  exaflly  alike»  and  the  nunibers  may  be  increaied 
or  decreaftd  at  pleafure :  thus  the  firft  number  1  may  either 
(land  for  an  unit,  10,  or  xoo,  &c.  or  i,  or  01^  or  qoi»  Sec  t 
hut  whatever  the  firft  number  i%  the  middie  number  wiU  be 
tea  ttmes  as  much^  and  the  laft  number  100  timei  as  mucbi 
as  on  the  carpenter's  rule.  > 

The  I  on  the  line  M  D  is  oppofite  a  i  $  on  theoibfr  Itnesi 
which  are  the  cubic  inches  in  a  malt  buOiel ;  and.  the  diviions 
on  this  line  are  numbered  retrograde  to  thofe  of  A  and  BL 

Upon  the  lines  A  and  B  aet  feveral  other  marks  and  letfieiat 
dms,  on  the  line  A  are  M  By  for  osalt  bufliel»  oppofite  the 
akeeiaid  numbcrar5 1  and  A,  for alf»  Qppe£t0:a&2^  the  cnbio 
inches  in  an  ale  gallon ;  and  upon  the  line  B,  oppofite  a)  1,19 
W,  for  wine,  the  cubic  inches  in  a  wine  gallon ;  alio  8 1,  for 
fqware  infcribed  at  707,  which  is  the  fic^e  o£  the  fquare  in« 
fcribed  in  a  circle,  whofe.  diameter  is  x ;  and  S  £,  for  fq;aaiw 
equal,  at  .8S4,  beiug  the  fide  of  a  fquare  equal  to  the  iame 
circle:  alfo  C,  for  drcumfierence,  at  3. 1 416,  which  ik  the 
circumference  of  the  fame  circle. 

Upon  the  fecood  hce^  which  is  that  oppofite  the  fidl,  aren 
Aider,  and  four  lines  marked  D,  C,  D,  £,  at  one  end,  and  at  the 
other  end  marked  root^  fyuare^  root^  cubtc  ;  the  lines  C  and  £^ 
containing  refpediveLy  the  fquares  and  cubes  of  tbeopfxifite 
numbers  of  the  lines  D,  D :  the  radius  of  the  line  D  is  douEile 
to  that  of  C,  and  triple  to  that  of  E;  fo  that  whatever  the 
firft  one  on  D.denotes,  the  firft  on  C  is  the  fquare  of  it,  and 
the  firft  on  E  the  cube  of  it ;  thus,  if  D  begins  with'  1^.  C  and 
S  will  begin  with  i ;  but  if  D  begins  with  xo,  C  will  be^n 
with  100,  which  is  the  fqu«re  of  10^  and  E  with  1000,  the 

vol,.  I.  3  B  cube 
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which  are  placed  the  areas,  in  ale  gallons,  of  circles  to  the 
correfponding  diameters,  in  like  manner  as  the  Unes  on  the 
under  fide  of  the  three  Aiders  in  the  Aiding  rule. 

On  the  oppofite  face  are  the  fcales  of  ale  and  winegaItonS|' 
to  (hour  the  concents  of  caAcs,  from  having  the  diagonal.  All 
the  other  lines  oi^  this  inftrument  are  the  lame  as  thofe  ovR 
the  Aiding  rule,  and  to  be  ufed  in  the  fame  manner. 

The  Ufeofthe  Carpenter^ $  Rule. 
PROBLEM    I. 

TO   MULTIPLY   NUMBERS    TOGETHER. 

Suppofe  the  two  numbers  24  and  12 ;  draw  the  Aider  out, 
till  I  on  the  line  B  is  oppofite  to  12  on  the  line  A;  then 
again  (I  24  on  the  line  B  flands  288  on  the  line  A,  which  is  the 
produft  of  the  two  numbers. 

Note.  In  any  operations,  when  a  number  runs  beyond  the 
end  of  the  line,  feek  it  on  the  other  radius,  that  is,  the  other 
part  of  the  line,  which  will  be  the  tenth  part  of  the  requhred 
number. 

PROBLEM    II. 

TO    DIVIDE   NUMBERS. 

To  divide  312  by  24 ;  draw  out  the  Aider  till  the  divifor 
34  on  B  be  oppofite  to  the  dividend  312  on  A,  then  againft 
I  on  B  Aands  13,  the  quotient  on  A. 

PROBLEM    in. 

TO   iilVMLM  ANY  NUMBER. 

Suppofe  tp/gpare  12  :  Je(  i  qn  the  line  B  to  12  on  A,  then 
againft  Z2  on  B  (lands  144  on  A. 

'         PROBLEM    IV. 

■  ...      -     . 

TO  EXTRACT   TH^  SQJ7ARB   ROOT. 

Set  I  or  xoQ,  &C.  on  C  to  i  or  4Qf  &c.  on  D;^  ^hen aguntt 


fviny  ndmber  found  on  C  fiands  its  (quare  aoot  oivPf^, 

t"  ■j-.iv>.';  1 
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PROBLEM    IX. 

TO  BIVIDI  BY   OUH71E*i  LfltK. 

To  divide  63  by  3 ;  exteod  the  corbpailes  from  3  to  i 
downwards,  or  towards  the  left  hand ;  and  that  extent  will 
reach  the  iame  way,  from  63-  to  21,  die  quotient. 

Note,  In  multiplying,  you  muft  always  extend  upwardsf 
or  towards  the  right  hand;  and  in  dividing^  extend  the  con* 
irary  way* 

\ 
PROBLEM    X. 

TO    PEUPOEM    THE    RULt    OP    tBKrEC    DIRICT  |    OEy    TW 
PfMI>'  A  POURTH   raOPORTlONAU 

Suppbfr  5  bnflieb  of  barley  cod  15  (hillings,  what  will  s$ 
buftiek  ooft  ?  Extend  the  compailcs  troki  5  to  ij:  upwards^ 
and  that  extent  wiU  xeach  the  iame  way  ^rom  a^  to  75  Ail* 
inga^  the  anfwer. 

# 

The  tjje  of  the  Gauging  Sule, 
PROBLEM    XI. 

.  .  f 

TO  MULTIPLY,  DIVIDE,  PERPOEM  THE  RULE  OF  TtfREf^ 
EXTRACT  THE  SQUARE  ROOT,  OR  TO  PXIIO  A  MBAJT 
PROPORTIONAL   BBTWEBM   TWO   MVMBERf. 

All  thefe  are  wrought  on  the  gauging  rule  exaAly  in  the 
fame  manner  a»  on  the  cH^pent^s  ffidTng  rule ;  the  lines  A^ 
B,  C,  Dy  on  each  rule  being  ufed  in  the  fiuDne  way. 

PROBLEM    XIL 

TO  COMPOTE  MALT  DU^HBLS  BY  THE   LIITE  M  D, 

To  find  the  ioalt  bu(htli  in  a  flooi^,  whofe  lengdi  is  230^ 

breadth  j8.a^  and  depth  5.4  mches. 

Set  230  off  If  to  5.4  on  M  tf,  tlien  againft  {8.ft  on  A 

^mitMf/kh^1hd$  on  B,  for  the  anfwer. 

^^  niOBI^M 
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J^2 

9^2 
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.;c  aa  w  31  :aB  vzzse 


D, 


r6^i 

okC 

40»  y 

«iC 

¥^y 
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PRdBLEM    XIV. 

1 

TO  FIND  THt  CONTBNT  OF  A  CASK  Of  TBB  SECOND  FORM. 

Let  the  length,  and  head^  and  bung  diameters  be  the 
lame  as  in  the  laft  Problem :  then,  having  fet  40  on  C  to 
3ft.8ft  on  D,  againft  8  on  D  ftands  ft.4  on  C,  -^t^  of  which  is 
0.96.  This,  fubtraded  from  97.3,  the  contents  of  the  laft 
fbrm,  leaves  96.34  ale  gallons. 

Agim.  having  fet  40  on  C  to  29.7  on  D,  againft  8  on-D 
Hands  A.9on  C,  ^  of  which  is  2.26,  which^  taken  from 
1 29.1,  in  the  laft  form»  leaves  127.94  wine  gallons. 

PROBLEM    XV. 

to   F2ND   TBB   CONTENT   OF  A  CASK  OF  TRB  THIKD  FOKM. 

The  dimenfions  being  the  fame  as  in  the  foregoing  Pro- 
blcipn,  fet  40  on  C  to  ^6.8  on  D»  then  againft 

24  on  D  ftands    32.  o    on  C 
32  on  D  iftands    57. 3    on  C 

Thefum      89.3    Ale  gallons. 

Again,  fet  40  on  C  to  24.25  on  D  :  then  againft 

24  on  D  ftands    39. 1     on  C 

32  on  D  ftands    69. 8    on  C 

^^  «  . 

The  fum    108. 9    Wine  gallons. 


PRORL&M    XVL 

TO  FIND  THE  CONTENT  OF  A  CASK  OF  THE  FOURTH  FORM. 

The  dimenfions  being  the  iame  as  Jbeforei  fet  40  on  C  to 
65.64  on  Dy  then  agtiAft 

80a 
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Next,  fet  loo  on  B  to  the  referved  number  on  A,  and 
a^inft  the  whole  content  on  B  will  be  found  the  ullage  on  Am 

There  are  many  folid  figures  beudes  the  fbregmngi  tbt 
contents  of  which  cannot  be  found  by  any  a^ual  dimennpoi 
taken  on  the  fieure.  fuch  as  ftatues,  kc  The  contents  of 
fuch  bodies  are  found  by  immerling  tl^enrv  in  water,  and 
iuring  the  rl(e  of  the  water  bccafioned  by  fuch  iminerfiofi* 


mma^ 


SECT.    V. 


A  viMT  ov  TRB  ptvB  ORDBR8  oip  AMCBrncrvtm* 


The  origin  of  architedure  is  almoft  contemporary  with ' 
that  of  civil  fodety.  When  mankind  felt  the  inclemencies  of 
the  weather,  and,  confequently,  found  the  neceffity  of  eKdibg  - 
habitations  for  fhelter,  eafe  and  convenience  foon  improved ' 
itfelf  into  ornament  and  grandeur.    A  few  trees  perhaps 
growing  round  in  a  circle,  and  Icainhig  together  at  the  top^ 
afforded  the  firil  habitations,  being  Interwoven  with  twig^''^ 
and  plailered  over  with  mud.    This' give  rife,  in  afber-agei^  ' 
to  the  id&  of  columns. 

It  is  probable  that  th^  inconvenience  of  ihefe  baUtadont ' 
rendered  their  owners  defiious  of  inventing  fuch  as'fhouht ' 
anfwer  every  purpofe  of  the  former  fort,  and  poffi^s  fevers! 
advantages  above  thofe:  tliis  improtemeot  naturally  gave  rife  ' 
to  the  invention  of  the  crofs  beams  to  fopport  the  roof ;  fur'  * 
thb  purpofe,  they  had,  ncr  doubt,  recourie  to  the  trtmks  of" 
trecf :  thus  cohimos  were  at  onecf  idMdKM; '' 

r6vh.  t  p  Tbe 
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4*  The  Abacus  was  no  more  than  a  dk  or  ftooeto 

throw  o£F  the  water/ and  t»  prevent^  itt  fiokiof  into  the 

column. 

5*  The  AsTRAOALs  and  Fillets  were  bandage  to  hind 

the  column. 

6.  The  Akchitxatb  was  beams  ncceiSiry  to  hold  or 
unite  the  columns  together. 

7.  The  FaizE  was  only  an  addition^  when  height  was 
^wanted  in  the  inner  parts. 

8.  The  Cornice,  with  its  ornament^  were  only  the  ends 
or  edges  of  the  timbers,  neceflary  to  fupport  the  roof. 

9.  The  Dentrles,  Triglyphs,  Modillioms,  &c. 
were,  accidental  impfofementi  added  'In  afiter*agcs^  when 
ilru6hires  pf  wood  gave  place  to  thofe  of  Uone. 

The  five  orden  of  archite^ure  ire,  the  Tufcan,  Doricy 
Ionic,  Corinthian,  and  the  Compofite. 

The  Tusc  aK  order  is  diftinguiihed  by  its  plain  and  robuft 
appearance :  it  is  ufed  Only  where  ftrengthand  plainneis  art 
required.  The  Trajan  column  at  Rome  is  an  inftance  of  its 
cfieA  and  elegance. 

The  Doric  has  oeariy  the  bine  chaiafter  for  ftrength  as 
the  Tufcan,  but  it  is  enlivened  by  feveral  ornaments.  It  is 
ufed  with  good  tfkOi  where  united  ibvngth  and  grandeur 
are  required. 

The  Ionic  has  more  delicacy*  in  the  conllrudion  than 
either  of  th^  former  orders;  it  partakes  of  a  middle  order^ 
between  the  mofculine  Tufcan  and  Doric,  and  the  (lender 
Corinthian :  the  capital  Is  diftingnUhed  by  its  boldnefs,  and 
the  Ihaft  by  its  beauty,  which  makes  it  applicable  to  pord* 
coes,  frontifpeces,  entrances  to  houfes,  &c 

The  Corinthian  has  more  ornament  and  delicacy  than 
any  other  order:  the  capital  b  diftinguiihed  by  its  beauty 
and  richneis,  and  the  pillar  by  its  delicacy :  which  renders  it 
proper,  where  elegance  only  is  required.'  It  is  frequently 
ttfed  for  internal  decorations,  in  fiate  rooms,  &c 
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2.  CATaPTftiQ9  is  that  part  which,,  treats  of  refle^ed  vi- 
fion,  or  ^mx  wlucb  lehtet  to  yiewing  obj^  by  reOedcd 
ligbty  as  in  mirror^    This  is  called  Tirflex  yificm. 

3.  DidpTRijCs  treats  pf  .riewing  objeds  through  a  differ* 
ent  medium  or  body ;  as  through  glafs^  waier^  &c.       4 

4.  Chjiomatigs  treats  of  the  different  colours  of  light. 

5.  Light  is  that  property  by  wluch  bodies  are  itMdcrc4 
vifible.  It  c<^fifts  of  an  infinite  number  of  extremely  fmall 
particles,  which  flow  fromxvoy  body  expofed  to  it,  and  ia 
firaigfat  lines. 

6.  A  Rat  or  Bbam  OP  Light  isa  very  fmall  part  of  it, 
proceeding  fh>m  the  luminous  body. 

7.  The  Radiant  is  the  objeA  from  which  the  rays  of 
light  proceed. 

8.  The  Specibs  of  an  objeA  is  the  image  of  it,  made  by 
the  rays  of  light,  in  ihe/ocus  of  the  reflediog  or  refracting 
medium. 

9.  Paballbl  Rats  aip  fuch  as  proceed  from  a  body, 
parallel  to  each  other. 

20.  CoNTBBOiKG  Rays  are  thofe  rays,  which,  proceed* 
ing  from  a  body,  approach  nearer  each  other  in  their  pro* 
grefs,  and  tend  to  one  certain  point:  thus  the  rays,  pro- 
ceeding from  L  N  to  the  point  O,  are  find  to  conrerge  ta 
that  point.    (Fig.  5.  plate  5.) 

II.  Diverging  Rays  are  thofe  which,  proceeding  from 
any  point,  do  continually  recede  from  each  other  in  their 
prngrefs:  thus  the  rays  proceeding  from  O  towards  hbf 
are  faid.  to  diverge.    (Fig.  5.) 

la.  The  Focvs  of  rays  is  that  point  to  wbidi  all  OOD* 
verging  rays  tend,  asO  (fig.  $):  this  is  called  the  real  focus; 

13.  The  Virtual  or  Imaginary  Focus  is  a  pwnt^ 
as  f,  to  which  the  rays  A  B  tend,  and  where  they  would 
u^te,  if  they  were  not  intercepted  by  the  obflacie  C  D  (  wbic' 
fuppofea  mirror),  by  which  means  they  are  turned  afide^  ^ 
made  to  converge  in  a  real  focus,  E.    (Fig.  6.) 
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14.  The  RzPLBCTioM  of  rays  is  their Kgref%  or  redim- 
ing  from  the  iurCace  of  fuch  bodies,  on  wbidi  they  Ui^  u\i 
canned  enter  t  thus,  the  rays  AB^feUSngta  the  fiirfiKe 
C  Df  are  reflected  or  turned  back  agun  in  the  ifireAioii  £• 
(Fig.  6.) 

1$.  MfftRORS,  or  Speculums,  are  thofe  bodks  whole 
tubtts  are  fo  very  fmooth,  u  to  be  impervious  19  theiajs 
of  Kght  which  h\\  on  them ;  and  which,  iCberefoic^  they 
reflc^  fo  as  to  repreient  the  images  of  the  objefts  ezpofid 
to  tiiem :  they  are  generally  made  of  metal,  lughly  pbBfted, 
or  of  glafs  poliiLcd  on  one  fide^  and  fiivered  00  the  other; 
and  are  either  plain,  convex,  orconcave,  ' 

16.  Plain  Miaaots  arc  thofe  whofe  fuifaccs  arc  pertcft 
planes,  and  whofe  fecHon  is  a  right  line,  as  C  D  (fig.  6) : 
thefe  are  vulgarly  called  looking-glailes. 

17.  CotivBx  Mirrors  arc  thofe  whofe  forces  do  every 
way  equally  rife  above  the  plane  of  their  bales ;  the  iedion 
of  thefe  ibrt  6f  mirron  is  a  cutve,  and  it  either  drtulir, 
elliptical,  parabolical,  or  hyperbolical.  A  C  D  (fig.  4)  is  a 
ciicubr  fedion ;  and  the  mirror  is  the  fegment  of  a  gjlbbe, 
or  ^herical  furfiace,  which  is  that  moftly  ufed. 

1 8*  Concave  Mirrors  are  thoie  whofe  fnr£u:es  fink 
dowowith  an  uniibrm  hollownefs  below  the  upper  parts; 
whole  fe£Hon  alfo  is  a  curve,  as  various  as  the  convex  ;  but 
thedrcubtf  form  is  tfie  mod  common. 

19.  Rcra  ACTION  of  rays  b  their  bring  bent,  or  turned 
out  of  their  courfe,  in  paiiing  out  of  one  naedlum  into  aoo- 
ther :  as  the  ray  B  C  (fig.  2),  in  paffing  into  the  denfe  me- 
dium A  I  H  D,  is  refracted,  or  turned  oOt  of  its  natural 
courie  C  K,  in  the  diredion  C  E,  which  is  called  the  re- 
fraded  ray. 

ao.  The  Incident  Rat  is  that  which  comes  firom  any 
and  Ms  on  the  refira^ing  or  refle^ng  furftce,  as 
2),  or  A  B  (fig.  6). 
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21.  The  Angle  op  iNcroiMCB  Utbat  which  is  contaiQed 
between  B  C  (fig.  4),  the  inddeut  ray,  and  F  C,  perpendicular 
to  tlie  refleding  furface,  that  is,  the  angle  B  C  F. 

22.  The  Anole  op  Reflection  is  that  contained  be- 
tween the  (aid  perpenciicular  F  C  and  the  reflected  ray  C  E» 
that  is,  the  angle  F  C  £. 

23.  The  Angle  of  Incidence  in  Refraction  is  the 
angle  B  C  F  (fig.  2),  as  in  reflcaion  F  C  £  (fig.  4)  is  the 
angle  of  refiedion* 

24.  A  Lens  is  a  medium,  generally  of  gla^  made  to 
difperfe,  or  collect,  the  rays  of  light  which  pafs  through  iti 
of  their  there  are  various  forms,  of  which  the  moft  common 
are  the  eight  following :  '    s 

Firft,  a  Plano-cmvex^  which  has  one  fide  plain,  the  other 
convex ;  as  A  (fig.  3). — Second,  Plano-cmicave^  which  is  phun 
•n  one  fide,  and  concave  on  the  other;  as  B. — ^Third,  a 
DmiUc  Cmvex^  which  is  convex  on  both  fides ;  as  C.^-Fourtb, 
a  Doubk  Concave,  which  is  concave  on  both  fides ;  at  D.—- 
Fifth,  a  Mem/cusy  which  is  convex  on  one  fide,  and  concave 
on  the  other;  as  £. — Sixtli,  a  Plain  Leiu,  which  b  flat  oil 
both  fides,  and  of  equal  thicknefs  in  all  its  parts;  as  F«— 
Seventh,  a  Flat  Plano-eutvexy  whofe  convex  fide  is  ground 
into  feveral  flat  furfaces ;  as  G. — Eighth,  a  Pri/m^  which 
has  three  flat  fides;  and,  when  viewed  end-ways,  appears 
like  an  equilateral  triangle ;  as  H. 

Glafles  ground  into  any  of  the  foregoing  (hapes  are  calkd 
Unfes :  and  a  line  going  through  the  middle,  as  I  K,  is  called 
the  axis  of  the  lens. 

a$.  The  \i%v\l  or  Optic  Angle,  is  that  angle  con* 
tained  binder  two  lines,  drawn  irooi  the  extreme  pcunti  of 
an  objeA  to  the  eye ;  thus  A  I  B  (fig.  8)  is  the  optic  aogle^ 
or  the  angle  under  which  the  obje^  A  B  appears  to  the  eye 
at  I. 

26.  A  Pencil  of  Rays  is  a  double ,cone  of  rays,  at 
LONF  joined  together  at  the  bafe  in  the  Was  LN;  of 

which 
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which  one  cone,  L  ON,  has  iu  vertex  O  in  one  point  of  in 
objea;  and  the  other  cone,  LF  N,  has  its  vertex  F  inttat 
point  of  the  objea.  Th«  middle  bnc  O  F  b  called  Ae  i» 
of  that  pencil,  (fig.  s) 
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Difta  viii6n  is  the  faculty  of  fight,  and  is  occtfiooed  by " 
the- rays  of  light  proceeding  from  an  objeA^  and  pafiiog ' 
'  through  the  humoiirt  of  the  eye,  where  they  form  the  ima%c 
ofithe  objoft  on  the  beck  part,  or  bottom  of  the  eye.    In 
oiderito  uoderiland  which,  it  will  be  nectffiry  to  ezphun  the 
figiue  and  confhuaion  of  the  human  eye. 

ABGE  is  the  eye.  It  is  ofafpherical  figure,  by  wMcb  means 
it  ts  eafily  moved  any  way  in  its  focket;  by  onifcles  appointed 
for  that  purpofe ;  the  fore  part  at  A  (fig.  i)  is  more  convex 
thanisny  other  part.  The  eye  b  ^ndofed  in  three  mem- 
branca^  the  outermofl  is  called  the  Sclentiea;  the  feoom^ 
the  Tunica  Choroides ;  the  fore  part  of  which  is  called  the  ifKr, 
whicb  cbnfids  of  many  fibres,  like  fo  many  tadii  i  the  duid 
mtmbrane^  or  innermoft  coat,  is  called  the  Rgima^  whidb  is 
nofihing  but  the  optic  neiHre,  fpread  over  the  bottcxn  of  die 
eye  ». upon  this  membrane  the  images  of  vifiUe  bfaj^As  are 
formed. 

In.thefe  three  membranes  are  contained  the  three  bif- 
mouraof  the  ^e:  the  fixfi,  HA^  is  called  the  sfatm/ 
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humour,  whkh  is  a  thin  w^itery  liquor ;  the  fecond,  F  G  O, 
if  the  ^rx/ialkiUf  in  the  fehn  of  a  double  convex  ltnS|  and 
more  conret  ia  the  back  part:  befaiiid  tMi  ii  the  ifiirtms 
huRMHir  R  L. 

The  cryilallioe  is  more  denfe  than  the  vitreous^  and 
the  vitreous  inore  denie  than  die  aqueous  humour:  thb 
three  humours  together  form  a  compound  lens,  which  re* 
frails  th^rays  of  light,  ifluing;  from  an  objeA  P  R,  to  the 
l;)ottom  of  the  eye ;  and  there  paints  its  image  p  r,  upon  the 
retina,  in  an  inverted  poixtion. 

The  aqueous  humour  is  in  the  form  of  a  mentfcus ;  as  h 
Mo  the  vitreous  humour.  The  fore  part  of  that  membrane 
called  the  fderotica  is  called  the  c^mea^  as  at  A,  and  that  part 
adjoining  is  called  the  white  of  the  eye.  Withih  the  corned 
is  that  coat  called  the  ««M ;  in  the  middle  of  this  is  a  hole 
O  called  the  pupil,  to  let  in  the  rays  pf  h'ght :  this  pupil  is 
contraAed  or  dilated  by  fevend  mufcobr  fibres,  in  order  to 
let  in  naore  or  left  light,  as  found  convenient. 

D  is  the  opdc  nerve,  which,  coming  from  the  commoft 
fenfbrium  in  the  brain,  is  expanded  all  over  the  concave  back 
iurface  of  the  eye,  and  thus  forms  the  r^na.  This  nerve  is 
not  iityated  to  the  middle  of  the  eyei  but  lies  neater  the  fide 
£,  in  that  part  next  the  noie. 

The  cryflaliine  F  G  has  a  ring  of  fibres  round  its  edge^ 
by  which  means  it  can  be  drawn  more  or  lefs  convex,  and 
Ihe  didaOce  A  C  is  thereby  made  greater  or  kfs,  In  older 
10  form  the  ima^  pr,  upon  the  mina,  for  diftinft  vifioifc 
This  ring  of  fibres  u  called  the  Is^^smintmm  cilidn^  the  back 
part  of  ¥^hich  is  black,  in  order  to  itifie  the  rays  which  fidl 
upon  it.  The  eye  h  moved  in  the  bead  by  iev«ral  nouicka 
lin  the  fderotica. 

If  the  image  of  an  objcA  do  not  fidl  upon  the  rcdna  at 
pr,  the  vifion  will  be  coofiifed ;  if  it  M  fhort,  or  nearer 
F  G,  as  is  the  cafe  with  fiiort-fi^ted  people,  then  a  concave 
lens  that  makes  the  rays  more  dhrei^pQg  will  bring  it  to  the 
aetina. 
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If  the  ray8X>f  light  do  not  umte,  fo  as  to  form  tbe  iomge 
of  the  object,  till  they  get  beyond  the  retinat  as  is  the  ofe 
with  mod  old  people,  then  a  common  convex  lens  of  apro- 
per  form  will  make  them  converge  fooner,  and  Co  iorm  the 
image  upon  the  retina ;  therefore  long*iighted  people  muft 
uie  convex  glades ;  and  {hort*iighted  people  concave  ones. 

The  ray  of  light  P  p,  flowing  from  the  point  of  the  objeft 
Py  and  the  ray  R  r,  flowing  from  the  p<unt  R,  crofs  each 
otherat  O,  and  proceeding  in  the  fame  flraight  lines,  paint 
the  image  of  the  objefl  P  R  on  tbe  retina,  in  an  inverted 
pofition,  as  p  r. 

Notf,  Though  the  rays  of  light  are  in  the  figure  fcpre* 
jeotnd  by  Angle  lines,  yet  it  muft  be  obfervcd  that  every 
vifible  point  of  the  objed  fends  forth  a  feacil  •frays^  whidi 
crofs  each  other  at  O,  and  paint  the  image  of  the  objed  on 
the.  retina* 

There  are  many  experiments  made  by  phiiofispbera  to  de- 
monftrate  the  truth  of  this  theory  of  vifioo  ;•  the  moil  com- 
mon of  which  is  the  following  :•— take.a  bollock's  eye^  wlulc 
it  is  fhrih,  from  a  newly  killed  beafl,  and  having  cut  off  the 
three  coats  from  the  back  part,  quite  to  the  vitnous  humouiv 
put  a  piece  of  paper  behind  that  port,  and  bokJ  the  front  of 
tbe  eye  towards  any  bright  obje^  and  there  wili  be  an  in- 
verted itnage  of  the  objed  upon  the  white  paper;  which  in 
this  cafe  ferves  as  a  retina  to  the  ^e. 

.Though  the  image  of  the  object  is  inverted  in  the  bottom 
of  the  eye,  yet  we  judge  it  to  be  ered,  being  always  uied  to 
that  pofition  of  the  obje6t..  By  an  attentive  penifal  of  the 
figure,  tbe  pofition  of  the  objef^,  with  regard  |o  that  of  the 
image,  may,  be  eafily  accounted  for.  '  Thu%  to  view  that 
point  of  the  object  P,  the  pupil  of  the  eye^at  O  mufl  be 
fumed  upwards  tourards  \A,cJn  order  that  the  .ray  Pp  may 
^1  on  the  axis  of  the  eye,  oppofile  C,  wliere  alone  dKtiod 
^iiion  is  perfonned.  And  Ito  view  that  point  of  the  oh/pd 
J^  the  pupil  of:i;be  ^9  miifi  be  turned  downwards,  to  take 
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in  the  rays  of  light  R  r,  fo  that  r  may  &li  on  the  axis  of  the 
eye  at  C. 

The  diameters  of  obje&s  are  proportioned  to  the  diameters 
of  the  images  at  the  bottom  of  the  eye ;  thus,  the  angle 
F  O  R  is  equal  to  the  angle  p  O  r. 

Some  of  the  mod  common  properties  of  the  eye  are  die 
following  :— 

I.  The  eye  can  only  fee  a  very  fmall  part  of  an  objeft 
diftinftly  at  once ;  therefore  the  eye  mud  be  turned  fuccef- 
iively  to  the  feveial  parts  of  the  objd^,  that  each  part  may 
hii  in  or  near  the  axis  of  the  eye. 

a.  When  an  obje^  is  feen  difiindly  with  both  eyes,  the 
axes  of  both  eyes  are  direded  to  that  point ;  thus  the  ohjeSt 
appears  fingle,  though  it  be  feen  by  both  eyes  at  once :  but; 
if  the  axes  of  both  eyes  are  not  direded  to  the  fame  point  of 
the  object,  it  will  appear  double. 

■ 

3.  Few  eyes  can  diflinguifli  a  particle  of  matter,  that  fub« 
tends,  at  the  eye,  an  angle  lefs  than  half  a  minute;  and  very 
few  can  diftinguiih  it  when  it  fubtends  a  minute.  If  the 
difbmce  0/  two  (hrs  in  the  heavens  be  not  greater  than  thi% 
they  will  appear  as  one. 

4.  The  eyes  of  young  people  are  more  convex  than  tbok 
of  old  people ;  and  this  is  the  reaibn  the  former  can  (tc  aa 
objef^  nigher  than  the  latter. 

5.  The  eyes  of  ihort-fighted  people  are  too  convex  to 
admit  of  difiind  vifion,  when  the  objed  is  placed  at  th^ 
difiance  of  fix  or  eight  inches,  which  is  the  common  difiance 
of  an  objeft  for  difiinfl  vifion.  J^  the  eyes  of  bng-fighted 
people,  are  not  convey  enough  to  admit  of  diftind  vifion  at 
that  diftance.  In  the  former  cafe^  the  rays  of  Hght  converge 
ing  from  an  objed  through  the  humours  of  the  eye,  unite 
too  foon,  and  before  theyreaeh  the  retina :  to  remedy  whicl^ 
concave  glafles  are.uied,  which  render  the  rays  more  diverg* 
ing«  And  in  the  latter  cafe  the  rays  of  light  do  not  unift  foon 
^ough,  in  their  paifiige  through  the  eye^  to  paint  the  hnag^ 
on  thexetina :  the  remedy  of  wUch  is  the  convex  gUifles. 
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6.  Wtoffir  light  &Us.upmthAO|Kic  fl^nre  at  Dndkoir 
no  impreffion ;  therefore  if  the  image  of  an  objed  fidltlwffMft 
il  ii  Wft.  f\m  pjbicr  is  no^  ^  tlM^  bottom  of  dit  eyc^  but 
ea  one  ^de^  %nd  t«tv«i^  dw  ociCb  m  e«cb  qrt;  fe  chit  no 
rays  that  come  from  any  objeft  out  Ml  vpM  tjbt  part  ia 
iMh  4^.  eytf  «t  the  (live  tu(n^« 

7.  The  dimnefi  of  fight  which  generally  atteads  dd  fto- 
pleac^c^  from  (wo  ca^i^st—Fwft^  by  the  ejie  gsowii^  mwe 
fliti  «od  thereby  not  naitiog  the  lays  of  U^  ar  thr  nriii 
S^cor^ly^  by  i;h9  a|».q^y  of  the  hurooucs  of  ihs  qrt,  which^ 
in  time,  lofe  fomewbat  of  th^  touifpareacjib 

^.  As  tlK  Dsys  gf  %Im;  A^^riug  frooian  objaft  aso  the  iaii- 
wppiji^t  ctvuic  of  y'lfim.i  U  Qsuft  iioodSu%fQttoVt  that  whoa 
di^re  Is  B^  lilgb^  tbera  caoi  be  no  Yifiop. 

Of  the  Properiies  of  Ughi  in  general. 

It  may  be  neceflary  to  ghrc  a  general  defcription  of  the 
nature  and  properties  of  light  Sir  I&ac  Newton  has  danoa- 
Crated^  beyond  a  doubt,  that  the  phenomena  of  vifiou  are 
produced  by  light ;  which  it  a  matter  emitted-firom  the  (hln* 
lag  body  with  immenfe  velocity,  moving  uniformly  m  fhraight 
lines,  and  afted  on  by  orhet  bodies,  fe  as  to  be  refle6ted, 
refra^ed^  or  infle^ed^  in  rariotis  ways,  by  means  of  forces, 
#hich  a&  on  it  in  the  firme  manner  as  on  other  Inert  matter. 

Every  vifible  body  expofed  to  the  fight,  emits,  of  reflejis  a 
great  mmiber  of  thefe  inconcrivably  finall  parddes  of  matter 
from  each  point  oi  its  furfice;  which  tflbe  from  it  continu*^ 
aHy,  in  (bright  lines,  and  in  aU  (fireftions,  forming  a  fphere, 
of  which  (he  illumihatBl  body  is  the  centre.  Thefe  rays  of 
Ifght,  as  befove  obforrec^,  entering  the  eye,  and  firiking  upon 
the  retina,  are  the  caufe  of  vifion.  And  is  thele  rays  diSsr 
In  fiibAancb,  denfity,  veh)City,  or  mapiitnde^  they  wiB  pro- 
duce in  the  mind  the  idea  of  diftrent  coburs. 
*  That  the  particles  of  light  are  exceedingly  ifaiaH,  appean 
from  henoe:  viz.  That  if  tKere  b^  a  candle  Kghted,  and 
nothing  tot  obftniA  th^progrtS  af  its  riys,  it  witt  Cft  aU 
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tbc  Ip9€0  vitbia  two  milcai  of  k^  every  wsy,  with  kmnnoiif 
rays  of  lighCi  before  tbe  tenth  part  of  a  gnip  of  iti  matiera 
QoofuineiL 

The  rcltKky  with  wUeh  the  ngrs  of  light  praoeed  from 
tlie  fuitee  of  itbody  is  SatpmBa^  Tbe  method  by  which 
tbe  fwiftnefs  of  tbe  nyt  of  light  was  detemuned  firft,  wat  by 
:ui  obfervalion  on  the  edipfis  of  Jupter^s  iatcUfles.  Thefe 
edipfes  a^ppear  to  us  about  ficren  minutn  iboiier  than  tbe 
preqife  time  wbeo  tbe  earth  it  fituated  ia  that  part  oip  ha. 
orbit  between  the  fun  and  Jupiter;  and  tbe  edipfe  appeact 
afao«i^  ftven  ninutea  later,  wbe«  the  fua  h  between  him  and 
Its :  from  wioich  it  b  pfauBt  that  the  rays  of  l^bt  neqiiior 
about  ft«eo  nDunites  to  pais  tbiwigh  a  Q»ce  m^ul  to  the 
Jiftaoce  between  the  fun  and  ua ;  that  is^  about  ninety-fire 
million  of  miles* 

Tbe  rays  of  fight  procooding  fronva  vifiUe  body^  as  they 
proceed  ki  alldirefttonSi  and  extend  tbeoiMvca  upwanb  and 
dnwnwardst  as  well  aa  iideways,  nuift  necoddrily  become 
thinner  apd  thinner  t  aad  diat  they  do,  in  prc^MMtion  to  the 
^uares  of  their  diameters  fyom  the  luminoos  body  i  that  i% 
at  tbe  diflance  of  twice  a  certain  fpace  diey  are  fi>ur  timea. 
thinner  than,  at  the  diflance  of  onefiich  fpaoe;  and  aethe 
diflance  of  three  times  hchz  fpace^  nine  dnMS  thinner;  and 
fboo. 

O/Refraakm. 
All  light  proceediog  &om  aiiy  luminous  body,  without 
being  receded  from  any  opake  fubflancei  or  inflefted  by 
paSng  very  near  one,  is  always  fiMind  ta  proceed  in  fhraighr 
lines.  But  if  the  rays  pofl  obliquely  from  one  medium  to 
anodwiv  they  always  leave  the  duredion  they  had  bdbre^  and* 
aiTumra  new  one;  aad  tiiis  change  of  diiedHon  b  called  their 
f^raSim»i[  and  after  having  fuAfed  this  reftadibni  tbey 
again  psoceed  in  ihraigfat  lines,  till  they  meet*  with  a  difTereot 
modium,  when  they  are  again  turned  out  of  their  courfe. 

The  phenomena  of  refradion  are  occafioned  by  an  attrac« 
live  power  in  the  medium  through  which  the  light  pafles. 
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When  a.mj of  lij^ht pafles  out  of  aiarer  intoa den&r  me- 
dium (if  tbe  latter  has  a  greater  attrtftive  force  tban  die 
foraier,  which  is  moilly  the  cafe),  the  ray,  juft  before  iti 
entrance  into  the  deofer  mediumi  wiU  begin  to  be  attraded 
towards  it ;  and  this  attradion  will  conrimie  to  9&  upon  the 
say  till  feme  tiitie  after  it  has  entered  the  medium.  When  a 
ny  enters  the  denfer  medium  obliqudy,  its  diredkm  will  alfe 
l]iecome  lefs  oblique  to  the  furface  of  the  medium ;  and  a{>- 
proach  nearer  to  a  perpendicular,  drawn  through  the  furbct 
of  tbe  medium* 

But  when  the  ray  of  light  pafles  from  a  denfer  into  a  rardr 

medium  obliquely,  its  dire^ionwill  be  made  more  oblique 

to  the  furfstoe  of  the  rarer  medium ;  and  depart  further  from 

.  a  perpendicular  drawn  through  the  furfiice  of  the  rarer 

medium. 

•  Thus  (in  fig.  2)  let  B  C  be  a  ray  of  light  paffing  through 
the  air  into  the  denfer  medium  A  D  H I ;  at  entering  the 
denfer  medium  at  the  point  C,  it  will  begin  to  be  attra^ed 
towards  that  medium,  which  attradion  will  change  itscourfe 
from  the  direction  C  K  to  that  of  C  £.  Let  FG  be  a  per« 
pendicular  drawn  through  the  denfer  medium ;  then  L  will 
be  the  fine  of  the  angle  of  ref ration,  and  MN  the  fine  of 
the  angle  of  incidence.  Now  the  fine  of  the  angle  of  inci- 
dence is  always  proportionate  to  the  Qne  of  the  angle  of  rc- 
fra^on  in  the  fame  medium. 

From  this  property  of  refrading  rays  of  light  arifes  the 
magnifying  power  of  the  glafs  lenfes  ufed  in  optical  inflru- 
ments.  For  the  rays  of  light  proceeding  from  any  objed 
are  too  diverging  to  admit  of  diftin^  vifion  at  a  lefs  difUnce 
than  from  6  to  8  inches;  if,  therefore,  by  interpofing  a  gkit 
lens  between  the  eye  and  the  obje^  the  objed  can  be 
viewed  at  a  lefs  difbnce,  tlie  rays  of  light  proceeding 
from  the  objed,  will  be  made  to  converge  to  a  point  fooner^ 
and  by  that  means  the  objed  will  be  feen  under  a  larfer 
angle. 
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,  Thus,  let  O  (fig.  la)  be  aa  objea  to  be  viewed  by  thr 
eye  at  F :  which  objeft,  to  be  viewed  by  the  naked  eye,  muft 
be  reitH>ved  to  the  diftaoce  of  fix  inches^  at  leaft  from  the 
eye.  But  by  interpofing  a  lent,  whofe  focal  difiance  is  ao 
inch  and  an  half,  the  eye  will  have  diiUafi  vifion  of  the  ob* 
jeft  at  the  difiance  F  O ;  confequeotly  the  obje6k  will  appear 
magnified  four  times  in  diameter,  to  what  it  would  do  tm 
the  naked  eye.  And  the  objedt  appears  under  tbe  angle 
IFM. 

•  If  an  object  A  B  (fig.  9)  be  placed  in  one  focus  of  the 
lens  D  £,  and  the  eye  in  the  other  focus  F,  the  eye  will  fee 

« 

juft  fo  much  of  the  objed  a»  is  equal  to  the  diameter  of  the 
lens :  for  the  rays  A  D  and  B  £,  which  go  from  the  extre- 
mities of  the  objed  to  the  extremities  of  the  lens  P  £,  and 
are  united  at  the  focus  F,  mud  ne^efiarUy  proceed  from  the 
obje6b  to  the  lens,  parallel  to  the  axis  F  C,  and  to  each  other ; 
therefore,  the  part  of  the  obje^  A  B,  feen  by  the  rays  DF, 
E  F,  will  be  equal  to  the  diameter  of  the  lens.  If  only  one 
part  Je  of  the  lens  be  open,  then  only  fo  much  of  the  objed 
A  B  as^  is  equal  thereto,  will  be  feen  by  the  eye.  Now  at 
ABisequaltoD£,ortf^to</^.-  theangkPFE,  oniVt^ 
IS  the  opdc  angle;  that  is,  the' angle  under  winch  the  part 
4>f  the  object  A  B,  or  a  i^  appears  to  the  eye  at  F :  and  at 
G  F  as  fuppofed  but  half  the  difiance  of  C  F }  the  an^ 
D  F  £,  or  ^F  ^,  is  double  to  that  under  which  the  part  AB^ 
or  a  i,  would  appear  to  the  naked  eye  at  the  difiance  F  C  ; 
thus  the  eye  fees  the  objeft  twice  as  large  in  diameter  through 
the  lens,  as  it  would  do  without  it. 

If  it  be  required  to  fee  a  part  of  an  oVjeSt.  larger  than  the 
lensy  the  eye  muft  be  plated  .nearer  the '  lens  dian  its  fbcq;. 
Let  the  lens  be  D  (fig.  8),  its  two  foci  F  and  C.  In  the  focus 
C,  kt  there  be  an  objeft  A  B  larger  than  the  lens :  fuppofe 
the  rays  A  D  and  B  proceed  firom  the  extremities  of  the  ob- 
jeft  tothoieof  the  lens,  then  by  theilens  they  will  be  con- 
yei|(ed  into  the  point. K|  between  thk  lent  and  its  focus  F: 
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tbtn^  if  file  «ye  be  phieed  at  K,  if  will  ice  ill  di*  ofa^eft  AB^ 
Mrick  i»  hffgi^  tiiftii  the  len. 

Bm  if  theeye  be  placed  further  Awn  the  lefti  AnMr  ht  ml 
fKnsi  it  can  never  ice. anj^obje^,  or  parr  eif  an  obfed^  at 
flBCC^  near  £o  large  as  tiie  ienty  but  itfwajrt  fmallcr.  Let  the 
ijrebe  phctd  at  I,  btfond  tllb  ibcas  F;  it  will  theft  Mdy  ice 
Ihe  pait  of  tf)eobfe6^  G  H»  which  is  leis  than  the  lebs. 

Thus  it  it  evidrai  thJ0t  the  ncturc  of  a  convex  Icm  ii  fucfa^ 
as  will  render  an  obje£t  diflindly  Tifible  to  theejeatcbe 
^dlffauice  of  its  ibciM.  The  rsi^foti  why  thefe  lenfes  are  tifed 
m  mkroTcopes  is  exceedingly  plain;  for  if  thediibuiteFI 
<8g.  10)  be  fix  inches,  which  is  the  iraii  diftaaoc  an  ofcjeft 
taaa  be  ieen  by  the  nalccd  eye,  and  the  focal  difbnce  of  tin 
tens  c  F  two  inches,  then  theobjeft  OwHl appear  three  times 
nagnifled  in  ieagth,  u  I M :  and  if  it  were  the  fyurfKe^  k 
wwM  be  magnilicd  nine  times;  and  tbe  foSdity  or  both 
tWeiity*ievcii  times. 

Ifthe  focal  diftaneeFc  of  the  lens  be  one  ibnrth  part  of 
an  iacb^  tlion  will  that  be  bat  one  twenty-lbartb  partofiix 
Inchesi  the  diffamce  of  naked  fight  t  and  ib  the  length  of  an 
ob{cft  feen  thvMgh  futh  a  lens  will  be  magnified  twenty- 
fbor  timec;  the  ibrfiice  Rre  hundred  and  feventy^fix  thness 
Mid  the  folidity  thirteen  tboafiuid  feren  hundred  and  twency^ 
feor  times  t  for  thofe  are  the  ii|uafe  and  cube  numben  of 
twenryofeur. 

To  find  the  ffrmcipal  Focut  of  any  Lem. 

Hold  the  lens,  perpendicularly  againil  the  rays  of  the  itin, 
or  a  candle;  hold  a  white  paper  behind  it,  to  receive  the 
refinaed  rays,  which  will  make  a  round  white  fpoc  upon 
the  paper;  more  the  paper  backwards  or  ibrwanls,  dll  dik 
fpot,  which  is  the  hnage  of  the  fun  or  candle,  be  ^  kaft 
poffible,  there  fix  the  paper;  then  the  diflanoe  of  the  pq)er 
from  the  lens  is  thf  fcH^  difiaaoe  required,  or  the  bttmuf 
point* 
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Or,  fccoudly.  Cover  the  fide  of  a  lens  with  a  paper,  having 
leveial  finall  holes  made  in  it  with  a  pin  ;  and  placing  the 
lens  diiefUy  agsunil  the  beams  of  the  fun,  or  a  candle,  the 
light  paifing  through  the  holes  will  form  fo  many  white 
fpots  upon  the  paper  held  behind  it.  Move  the  paper  back* 
wards  and  forwards,  till  all  the  fpots  coincide  in  one.  That 
point  is  the  focus;  and  the  diftance  of  the  paper  from  the 
glafs  is  the  focal  diilance. 

I  (hall  here  give  fome  of  the  mod  general  propofitions  and 
properties  in  the  fcieoce  of  optics,  leaving  the  procefs  and 
dcmoofiration  for  the  exercife  of  the  reader. 

!•  Wherever  the  rays,  which  come  from  all  the  points  of 
an  obje^,  meet  again  in  fo  many  other  points,  to  whicii  they 
coQTcrge  by  refradion,  there  they  will  make  a  pi£lure  of  the 
obje&  upon  any  white  body  on  which  they  fall. 

»•  Rays  flowing  from  all  points  of  an  obje^,  and  paffing 
throiigh  a  IcuSj  paint  the  image  of  the  object  in  the  real 
focus  of  the  lens,  and  may  be  feen  there  upon  a  white  paper : 
or  without  the  paper,  the  image  may  be  feen  hanging  pen- 
dulous in  the  air,  by  an  eye  placed  (ix  or  eight  inches  behind 
the  focus. 

3.  The  obje^  and  its  image  made  by  a  lens,  fubtend 
equal  angles  at  the  lens. 

4.  The  length  of  sn  obje^  is  to  the  length  of  the  image 
made  by  a  lens,  as  the  diilance  of  the  object  from  the  centre 
of  the  lens  is  to  the  didaiice  of  the  image  from  it. 

5*  A  convex  lens  magnifies  an  objeft,  when  it  is  nearer 
than  twice  the  principal  focal  diflance;  but  if  further  off,  it 
leflens  it. 

6.  A  concave  lens  always  diminiflics  an  objecV. 

7.  The  apparent  magnitude  of  an  object  is  the  angle  under 
which  the  objefl  appears  to  the  eye. 

8.  If  the  object  and  its  image  be  both  on  the  fame  fide  of 
the  lens,  the  image  will  be  ereft ;  but  if  they  be  on  different 
fides,  the  image  will  be  inverted. 
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9.  When  the  obje6h  and  its  image  are  on  different  fidei  of 
the  lens,  as  the  objed  approadies^tbe  lens,  the  image  recedes 
from  it :  or,  if  the  obje^  recedes  from  the  lens,  the  kaagi 
approaches  it. 

10.  If  the  objetEb  and  image  be  both  on  one  fide  of  the 
fens,  and  the  object  move  towards  the  lens,  the  image  alio 
moves  towards  the  lens :  and  if  the  objed  moves  from  it,  the 
image  alfb  moves  ^m  it. 

11.  In  a  convex  lens,  if  the  objed  be  fortiier  off  than  the 
principal  focus,  its  image  will  be  on  the  other  fide  of  the 
gla(s,  inverted.  But  if  the  objed  be  nearer  dian  the  principal 
focus,  the  image  will  be  on  the  iame  fide  of  the  glafs, 
erea. 

12.  In  a  concave  lens,  the  image  and  objeft  are  always  on 
one  fide  of  the  lens. 

13.  If  an  obje€t  be  placed  in  the  principal  focus  of  a  lens, 
its  apparent  magnitude  at  any  place  whatever,  be}iond  the 
knt,  will  be  invariably  the  fame;  and  equal  to  the  apparent 
magnitude,  when  feen  from  the  centre  of  the  lens,  with  the 
naked  eye. 

14.  The  apparent  magnitude  of  a  body,  placed  in  the 
principal  focus,  will  always  continue  the  fame,  however  the 
eye  is  moved  backward  or  forward,  from  the  lens. 

1 5.  The  nearer  the  eye  is  to  the  lens,  the  more  of  the 
obje£t  appears ;  and  the  farther  off  the  eye  is  from  the  lens, 
the  lels  of  the  obJ€6t  is  feen. 

J  6.  If  tlie  object  be  nearer  than  the  principal  focus,  its 
apparent  magnitude  becomes  lefs,  in  going  from  the  glais. 
But  if  the  obje6i  be  further  than  the  focus,  the  apparent 
magnitude  will  increefe,  in  going  from  it. 

17.  If  the  eye  he  fixed  in  the  principal  focus,  theappanrnt 
magnitude  of  an  objed  will  be  invariably  the  fame,  wherever 
the  obje<5l  is  placed  before  the  glafs.  ^ 

18.  If  the  eye  and  objed  be  fixed,  and  a  convex  lens 
be  moved  from  the  objeft  to  the  eye,  die  apparent  mag- 
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nitude  of  the  object  incrtafes  to  the  inkldle»  and  then  de« 
creafes  to  the  eye.  When  it  comes  into  fucb  a  pofition  that 
the  eye  and  objed  are  conjugate  foci,  the  objed  is  infinitely 
confufed. 

19.  If  the  eye  and  objeft  be  fixed,  and  a  concave  lens  be 
moved  from  either  of  them  to  the  other ;  the  apparent  mag- 
nitude of  the  objedk  will  decreafe  to  the  middle,  and  then  in- 
creafe  again.  The  apparent  diibnce  is  reciprocally  as  the 
apparent  magnitude ;  and,  in  general,  we  judge  the  apparent 
diftance  of  an  objeft  to  be  the  very  fame  as  we  fuppofe  the 
real  difhnce  of  an  obje^  to  be,  from  which  the  rays  come  to 
our  eyes,  with  the  fame  degree  of  confufion. 

20.  Converging  rays  are  made  more  convoking  by  a 
convex  lens :  and  diverging  rays  are  made  more  diverging  bj 
a  concave. 

21.  Parallel  rays  falling  on  one  fide  of  a  convex  lens  will 
be  refracted  to  the  focus  on  the  other  fide.  But  parallel  rays 
falling  on  a  concave  lens  will,  by  refraAion,  diverge  from  the 
focus  on  the  fame  fide. 

22.  In  a  convex  lens,  rays  diverging  from  the  focus  will 
emerge  parallel  on  the  other  fide. 

23.  In  a  concave  lens,  rays  converging  to  the  focus  will 
emerge  parallel,  going  out  of  the  lens  on  the  fame  fide. 

24.  In  a  double  convex  lens  of  equal  radii,  the  principal 
focus  ih  diilaiic  from  the  lens,  the  radius  of  the  fphere,  of 
which  the  lens  is  a  fegment. 

25.  When  the  lens  is  a  perfec!^  fphere,  the  principal  focus 
is  diilant  from  the  lens  half  the  radius. 

26.  When  the  lens  is  an  hemifphere,  the  principal  focus 
IS  difhnt  four  thirds  of  the  radius,  when  the  convex  fide  is 
cxpofed  to  the  rays ;  and  twice  the  radius,  when  the  plane 
fide  is  expofed. 

»7.  When  the  lens  is  a  plano-convex^  the  difbnce  of  the 
focus  is  equal  to  the  dii^mctcr,  or  twice  the  radius  of  the 
fphere  when  the  plane  fide  is  expofed  to  the  rays.    But  when 
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the  coorez  fide  is  cxpofed  to  the  rays,  the  foait  b  (fiflant 
twke  the  radius,  except  two  fifths  of  the  thicknefs. 

98.  In  doubk  concaves  of  equal  radii,  the  prindpal  focus 
n  difiant  the  radius  of  the  fphere ;  and  it  is  virtual. 

ao.  In  a  plano-concave,  the  principal  focus  is  ffiaot  twice 
Ae  radius;  and  is  virtual 

30.  If  the  radiant  point  and  die  focus  be  equidiAant  fimn 
a  kns,  they  will  each  of  tban  be  (fiflant  twice  the  prindpal 
Ibcal  diftance. 

31.  If  the  radiant  point  be  nearer  the  lens  than  the  prin- 
cipal focus,  the  nys  after  refiraftion  will  diverge;  but  if  the 
radiant  point  be  in  the  prindpal  focus,  they  will  after  refirac* 
tion  emerge  parallel ;  and  if  the  point  be  farther  off  than  the 
focus,  the  rays  will  converge  af^  refradion. 

32.  The  diftance  of  the  radiant  point  and  its  focus,  made 
by  a  convex  lens,  is  the  leafl  poffible^  when  they  aft  equi- 
diifamt  from  the  lens. 

33.  If  a  convex  lens  be  held  dircdiy  to  the  rays  of  the  fhn, 
and  a  combuftible  body  be  held  in  the  principal  fbcns  ;  tbe 
heat  of  the  rays  of  the  fun,  converging  to  a  point  in  the  focus, 
will  fet  the  body  on  fire. 

34.  The  heat  of  the  focus  of  the  lens  b  to  the  fun's  dirc& 
hear,  as  the  area  of  the  glafs  to  the  area  of  the  image  in  the 
focus. 

35.  The  degrees  of  heat  in  the  fbd  of  different  lenfes  are 
as  tlie  fquares  of  the  diameter  diredly :  and  the  fquares  of 
the  focal  diftances  reciprocally. 

The  foregoing  propofitions  contain  all  the  phenomena  of 
refra6Hng  lenfes ;  and  may  be  proved  for  the  moft  pan  by 
a^ual  experiments. 

It  is  necefiary  juft  to  obferve,  for  the  fake  of  tho/e  who 
may  ufe  lenfes  of  a  different  medium,  that  different  mediums 
liave  different  refracting  powers:  I  (hall,  therefore,  exhibit  a 
table  of  the  refra£Hng  power,  as  given  by  Sit  Ifiac  Newton, 
and  proved  by  many  hoer  experiments. 

In 
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In  the  firft  column  are  the  names  of  the  bodies ;  in  the 
fecond  column,  the  fines  of  incidence  and  rcfraftion ;  in  the 
third  column,  the  refracting  power ;  in  the  fourth  column^ 
their  denfity,  or  fpedfic  gravity ;  in  the  fifth  column,  the 
ratio. 


Bodies, 


Pfeudo  topaz 

Air 

Glafs  antimony 

A  felenitis 

Glafs 

Rock  oyffail 

Ifland  cryifed 

Sal  gemma 

Alum 

Borax 

Nitre 

Vitriol 

Oil  vitriol 

Rain  water 

Gum  Arabic 

Spirit  wine 

Camphire 

Oil  olive 

Linfeed  oil 

Spirit  turpentine 

Amber 

Diamond 


Sines  of  TticiJefice, 
and  Refraflion. 


as 
3201 

61 
3» 

as 
s 

17 

35 

22 

3» 
303 

10 
529 

31 
100 

3 

2% 

40 

as 

100 


Refraffi/tg 


Power, 


1411 
3200 

9 

41 
20 

z6 
3 

XI 

•4 

^5 
21 

200 

7 
396 

21 

73 

2 

9\ 

4» 


o. 
2. 
I. 
I. 

r. 
r. 
I. 

I. 

I. 

X. 

I. 

I. 
o. 
t. 
10. 
I. 
I. 
I. 

X. 

I. 
4- 


699 

000625 

568 

213 

4025 

44S 

388 

1367 

1511 

345 
295 

041 
7845 

6765 
a$ 

1948 

1626 

4» 
P49 


Denfity, 


4- 
O. 

5- 

2. 
2. 
2. 
t. 
2. 
!• 
I. 
I. 
I. 
I. 
I. 
\. 
O. 
O. 

o. 
o. 
o. 

X. 


^7 
0012 

28 

252 
8 


I 


0.39 

5* 
48 

541 
S4 


5 

7» 

»43 

714 

714 

9 

7»5 

7 

375 
866 

996 

913 

932 

874 
04 

4^ 


Ratio, 


70 

61 

78 

OX 

a$ 

26 

28 

3» 
36 

ii 


From  this  Table  it  appears,  that  thofe  bodies  which  con* 
tain  oily  fulphurous  particles  differ  from  the  Gonfiant  ratk^ 
and  have  a  greater  refra&ive  power. 
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eye  as  great  as  If  it  Virere  only  typjjiightieths  of  a:n  inch- 
(wiuch  is  the  one  hpndredth  and^fixtieth  part  bf  fix  inches) 
difhnt:  tberefore,  thd  length  of  an  objeft  fb^n  through  fuch 
a  lens  U'lll  be  magnified  oDe  hundred  and  fixty  times ;  the 
Air^e,  twenty-five  thoufand  &x  hupdred  times;  and  the 
foKdity,  four  million  and  ninety-fix  thouiand  tinles ;  whidk 
is  iagreat:^  magnifying  powef  a$  tq  fiirpefs  conception. 

Biitfpberiile  lenfts,  of  fo  fmall  a  diameter  as  the  latter,  are 
of  no  ufc  but  .in  viewing  tranfparenl  obje6ts ;  for  if  an  opake 
object  were  to  be  .viewed  by  fuch  a  lens,  the  eye  muft  be  ap« 
plied  almoil  clofe  to  the  furface  of  the  lens,  by  which  the 
lens  and  obje&  would  be  fo  over{hadowed|  as  to  render  an 
opake  obje6t  too  obfcure  to  be  viewed. 
<  Thefe  fpherule  leaks  were  ufed  by  the  famous  Mr.  Leeu- 
wenhock,  by  which  he  nutde-  fuch  wonderful  difcoveries  in 
the  minuter  parts  of  nature.  And  it  mud  be  by  a  proper 
arrangement  of  thefe^  that  the  particles  of  matter  are  to  be 
difcovered,  if  ever  they  can,  which  Sir  Ifaac  NeWtoh  thought 
iraupoflible. 

But  there  aie  great  difficulties  attending  the  ufe  of  thefe 
very  imall  fpheruieft:  iirft,  the  difficulty  of  nmking  very 
good  ones,  of  a- very  fmall  diainetier.    Secondly,  the  pr^ii* 
4ice  done  to  the  eyes  in  lafjng  them.    Thirdly,  the  trouble 
of  placing  objeAs  a^  the  proper  fe:u«.    And  laftly,  ifie  very 
$nall  part  of  the  obje^,  which  <ah  be  feen^t  one  tSmeJ 
Thefe  inconveniences-  render  this  fort  of  mich>fcopes  cfreff 
little  {ervice.  for  comm6n  ufe^  thty  have  therefore  btett 
fuperfeded'by  others,  particularly  by  the  following;  in  #hlcV 
both  tranfparent  and  opake  objedta  niay  be  viewed  widi  IdRf 
trouble.  ""■ 

In  this  inftrumeat  (fig.  11.)  F  Is  a  piece  of  brafs  tUrnirtj^ 
round  in  a  focket,  at  the  end  of  which  is  a  fmall  ^ring  tuibe' 
moving  upon  a  rivet,  through  which  there  runs  a  (leel  vnte^ 
terminated  at  one  end  by  a  (harp  point,  G,  and  the  other' 
end  bath  a  pair  of  plyers,  H.  The  point  and  plyers  wee  to' 
ibruft  into,  or  uke  up  any  objeft.    Either  of  themmay  be 

turned 
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M  (fig*  13)  is  a  round  obje£fc  phtCi  black  on  one  fide,  and 
white  on  the  other.  N,  a  fteel  fpring,  turning  down  on  each 
fide,  to  hold  any  object  iafi.  A  dark-coloured  objeft  is  to 
be  placed  on  the  white  fide;  and 'a  light-coloured  objed  on 
the  black  fide,  to  render  them  more  difiin^.  This  phte  alfo 
lias  a  fmall  pipe  to  fcrew  on  the  needle  G  (fig.  11). 

This  microfcope  is  of  late  invention :  and  by  means  of  the 
polifiied  mirror,  any  opake  obje£k  may  be  viewed  with  a  very 
fmall  magnifier.  Tranfparenl  objeds  may  alfo  be  viewed 
by  it :  but  in  this  cafe,  it  will  not  be  proper  to  throw  on  the 
obje£k  all  the  light  reflected  from  the  fpeculum ;  left  the  light 
tranfmitted  through  the  objeifi,  meeting  the  refleded  lights 
produce  too  great  a  glare.  For  this  purpofe,  a  bit  of  paper 
may  be  interpofed  between  the  object  and  fome  part  of  the 
fpeculum.  A  little  pra^ice  will  enable  a  perfon  to  know 
how  to  regulate  the  light. 

As  opake  obje£^s  are  more  numerous  than  others,  very 
great  difcoveries  may  be  made  in  fuch  objects. 

A  Microfcope  on  a  Stand,  which  wUl  anfwer  all  the 
Ends  of  the  large  Double  Refle&ing  Microfcope. 

B  (fig.  1 7)  is  a  round  frame  of  wood,  on  which  is  fixed 
the  brafs  fcroll  A  for  the  purpofe  of  holding  the  microfcope 
fieady.  C  is  a  brafb  fcrew  that  pafies  through  a  hole  in  the 
fcroll,  into  the  microfcope  D,  and  ferves  to  fcrew  it  fiift  to 
the  fcroIL 

£  is  a  concave  looking- glafs,  or  fpeculum,  of  metal,  fet  in 
a  brais  box,  and  hangicg  in  the  arch  G  by  two  fmall  fcrews: 
at  the  bottom  of  this  an '  'J  a  fmali  brafs  pin  h,  which  goes 
through  the  iland  .« the  arch  into  the  wooden  frame  B,  by 
which  means  the  arch  is  turned  round  in  an  horizontal  direc- 
tion; and  the  mirror  fwmgs  in  a  vertical  direi^-ion.  By  thefi; 
two  motions  the  fpeculum  may  be  fo  adjuiled  as  to  refieft 
the  light  dire&ly  upwards,  through  the  body  of  the  micro- 
fcope D,  which  is  fixed  perpendicularly  over  it, 
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alfo,  but  on  the  other  fide ;  thus,  the  rays  of  each  pencil 
will  converge  at  the  eye  i,  where  they  crofs  each  otKier,  and 
after  paffing  through  the  humours  of  the  eye,  they  will  form 
the  large  ihyerted  image  A  B  on  the  retina. 

This  image,  fecn  by  fuch  a  microfcope,  will  be  inverted 
with  regard  to  dircft  vifion:  for  the  object  a  6  lies  in  the 
fame  dire^ion  as  the  image  A  6  on  the  retina,  as  feen  in  the 
figure ;  which  is  not  the  cafe  when  the  object  is  feen  by  the 
naked  eye,  or  by  a  fingle  microfcope. 

To  calcukite  the  magnifying  power  of  thefe  double  micro- 
fcopes,  we  reckon  how  many  times  the  objefl  is  miagnified  by 
die  object  glafs,  and  then  how  many  tiroes  the  image  of  this 
obje£t  is  magnified  by  the  eye  glafs :  thus,  if  the  objed  abht 
magnified  fix  times  in  length  by  the  objeft  glafs  c  ^,  as  it  will, 
when  the  image  ^  A  is  fix  times  the  difiance  from  the  objeft 
glafs,  as  the  objcft  ahisi  and  if  the  eye  glafs  ef  be  only 
of  half  an  inch  focus,  the  image  ^  h  can  be  viewed  at  half 
4n  inch  difhmce,  which  being  only  the  twelfth  part. of  fix 
inches,  the  image  g  h  will  be  magnified  twelve  times  in  length 
to  what  it  will  appear  to  the  naked  eye  without  the  eye  glafs : 
and  the  image  g  h  beiog  ^x  times  the  length  of  the  object  a  h^ 
the  object  ab  is  therefore  magnified  in  length  feventy-two 
times,  and  the  fuperficies  and  folidity  in  proportion. 

The  field  of  view  is  very  fmall  in  a  microfcope  of  this  fort ; 
therefore,  there  are  generally  two  eye  glafies  ufed,  which  art 
placed  fometimes  clofe  together,  and  fometimts  an  inch  or 
more  afunder:  by  which  means  the  vifible  area  is  much  en- 
larged, and  a  larger  field  of  view,  is  obtained,  though  thp 
objeA  appears  fomewhat  lefs  magnified. 

A  Compound  Microfcope. 
A  (fig.  1 8)  is  the  body  of  the  microfcope,  which  is  move- 
able up  or  down  in  the  external  cafe  C  D,  which  is  fixed  on 
the  foot  of  the  inftrumecit  J,  by  three  pillars.     F  is  a  plate 
fixed  horizontally  to  the  three  pillars,  and  is  c-lled  the  ftagc^.. 
in  the  centre  of  which  h  .i  hole,  on  which  a  piece  of  glafi, 

-,  T  z  Or 


43* 


op  OPTICS. 


«r  laj  ocfaer  nuplcmeiit  is  pbced,  with  the  chjeSt  to  be 
Tirvrd*  H  is  a  reflcdin^  fpecuhim,  wUch  reflet  Ae]]^ 
lyjfds  through  the  hole  io  the  flage.  K  is  a.pipCi  to 
vhich  is  fcrevcd  the  hois  button  Q^  wUch  holds  die  m^ 
oifier,  or  the  objeft  glafi. 

There  are  pocaStf  three,  and  fometinies  four  ^afles  ufei 
io  this  micTofcopei  firil,  the  noagnifying  len%  or  chjA  gbis 
at  Q.  Second,  a  bu^e  lens  at  B,  called  the  body  j^alsi  bjr 
wluch  a  large  field  of  view  b  obndned.  And  third,  an  eye 
^h£i  at  A,  by  which  the  magnified  image  of  the  objeft  is 
magnified  ftill  more. 

From  what  has  been  (aid,  it  is  evident,  that  thenu^nifyiiv 
power  of  all  optical  inftniments  depends  upon  tins  one  prin* 
ciple;  that  the  neater  the  objed  can  be  brought  to  the  eye, 
to  be  diftinftly  vifible,  the  more  it  will  be  lyiagnified;  and 
that  in  proportion  as  the  diftance  of  the  magnified  objeS 
from  the  eye,  is  lefs  than  the  difiance  at  which  the  objeft  can 
be  ieen  diflin^y  by  the  naked  eye,  which  is  iq  geneiai  from 
fiji(  to  eight  inches. 


SECT.    in. 

OP  REFRACTINGy  BBFLBCTIK6>  AKD  SOLAS 

TELBSCOPES. 

Bipoai  the  reader  enters  into  the  dercr^>tion  of  tefeibopes, 
it  will  be  neceflary  to  explain  the  nature  of  concave  lenfesi 
and  their  property  in  rendering  rays  divergent.  Alfo  the 
Mtnre  of  refleftion  by  plain  and  concave  mirrors* 
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When  parallel  rays  pafs  through  a  concave  glafsi  they  will 
diyerge  after  paffing  through  ift :  thus,  let  a^t^r^d,  ^^1% 
i,  (fig.  jf  plate  6,}  be  parallel  rays :  after  paffiog  tbroug))  the 
glafsy  A  B,  they  will  diverge,  as  if  they  had  come  ^m  the 
point  C,  which  is  the  centre  of  the  ghfs's  coocavii^ :  this 
point  C  is  called  the  neg^tive^  or  virtual  focus  of  the  glafs. 
Thus,  the  ray  tf,  after  paf^g  throu^  the  glais,  will  proceed 
in  the  direction  i  /,  and  the  ray  k^  in  the  diredipn  n  a^  aiuL 
the  ray  c  in  the  di^edion  o  /,  &c  The  middle  ray  Cp 
falling  direftly  upon  the  middk  of  the  g^  fuffcrs  nq  re- 
fira£^ion* 

This  lens  being  equally  concaye  on  both  fides,  the  rayi 
diverge  as  if  they  came  from  the  centre  of  the  glais's  conca- 
vity. But  if  the  glais  had  bee^  concave  on  one  fide  ool]r« 
and  the  other  fide  plain,  the  rays  would  have  diverged,  as  if 
they  had  come  from  a  point  at  doubk  the  diflance  of  C9  or 
the  centre  of  the  glais's  concavity. 

If  the  rays,  before  they  pafs  through  the  gbis,  ccmverge 
more  than  parallel  rays  diverge  after  they  have  pafled  through 
the  gjafs,  fuch  rays  will  continue  to  oonveig^  afier  paffing 
through  it ;  but  will  not  meet  fo  foon  as  if  no  glafs  had  been 
in  the  way;  and  will  incline  towards  the  fame  fide  to  which 
they  would  have  diverge  if  they  bad  come  parMlcl  to  the 
glafs :  thus,  the  rays/A,  proceediDg  towards  the  ghfs  in  a 
converging  diredBon,  and  converg^g  more  than  the  parallel 
rays  diverge,  after  they  have  pafled  the  glafs ;  the  rays/il  will 
go  on  converginj^  after  paffing  through  the  glafs,  though  hi 
a  lefs  degree;  and  willat  length  meet  at  I. 

If  parallel  rays  &11  upon  a  concave  mirror,  they  will  ha 
rdefted  back,  and  meet  inapoint  at  half  the  diftance  of  tbtt 
centre  of  the  mirror's  concavity*  Tbui^  let  J/s^  0  mt, 
ticf  (fig.  J,)  be  parallel  rays  falling  upon  the  concave  niir« 
for  AB:  they  will  be  rtflefted  back,  and  meet  in  the  poiafc 
iaii  half  the  diffauice  of  the  minor  from  C,  which  is  tfia 
centre  of  its  concavity;  andthe/will  berefleOtdat  asgraae 
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Let  A  B  be  a  mirroiy  whofe  centre  of  concavity  is  C 
(fig.  3).  D  £  is  an  upright  obje^  placed  beyond  the  centre  C  ; 
from  the  upper  end  D,  of  which  flows  a  pencil  of  diverging 
rays  to  every  point  of  the  concave  furface  of  the  mirror  A  B, 

From  the  centre  C,  draw  C  A,  C  r,  C  B,  touching  the 
mirror  in  the  fame  points  where  the  pencils  of  rays  touch  it^  ' 
which  flow  from  D.  Thefe  three  lines  drawn  from  C  to  the 
mirror  will  be  perpendicular  to  the  furface  of  the  mirror. 
Make  the  angle  C  A  ^  equal  to  the  angle  D  A  C ;  and  drav 
the  right  line  A  d  for  the  reflexion  of  the  ray  D  A.  Make 
the  angle  C  B  ^  equal  to  the  angle  D  B  C,  and  draw  the  right 
line  r  ^  for  the  courfe  of  the  incident  ray  D  c.  Make  the 
angle  C  B  //  equal  to  the  angle  D  B  C,  and  draw  tl^e  right 
line  B  d^  for  the  courfe  of  the  incident  ray  D  B ;  all  thefe 
reflected  rays  will  meet  in  the  point  d^  where  they  will  form 
the  extremity  D  of  the  image  D  E. 

If  the  pencils  of  rays  be  drawn  from  the*  other  point  of 
the  obje£t  E,  in  the  direction  £/*,  E  ^,  E  ^,  and  be  conti* 
nued  to  the  furface  of  the  mirror,  they  will  be  refle^ed 
back  from  the  mirror  to  the  other  end  of  the  objc6t  di  and 
their  angles  of  reflection  will  be  equal  to  their  incident  an- 
gles :  thus,  they  form  an  inverted  image  of  the  objeft,  at 
the  point  d. 

Though  I  have  only  drawn  three  lines  in  the  figure,  to 
reprefent  rays  flowing  from  the  point  D  ;  yet  it  muft  be  ob- 
fervcd,  that  this  point,  as  well  as  every  other  point  in  the 
obje^a,  fends  forth  a  /lencil  of  rays  to  every  part  of  the  mir- 
ror ;  and  the  rays  of  each  pencil  are  refle(Eted  back,  and. 
gieet  in  all  the  intermediate  points  of  the  obje£t  ^,  as  has 
been  fhown,  with  regard  to  the  point  D. 

When  the  objc(ft  is  fsirther  from  the  mirror  than  its  centre 

C,  the  image  wilj  be  lefl  than  the  objcft,  and  will  be  between 

the  obje£t.and  the  mirror;    but  when  the  object  is  nearer 

than  the  centre  of  concavity,  the  image  will  be  further  off, 
"*'■'• 
%Qd  bigger  than  the  object. 

If 
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fide  the  table,  nothing  will  appear  but  a  long  beam  of  ^ 
light. 

If,  inftead  of  a  lire,  a  large  candle  be  placed  oppofite  the 
mirror,  a  perfon  landing  by.  the  candle  will  fee  die  appear* 
anoe  of  a  large  bright  liar  over  the  table :  thus,  by  fixing  a 
large  candle  in  a  frame,  with  a  fmall  wax  taper  to  turn  round  . 
it,  in  a^rde,  an  appearance  will  be  made  in  the  focus  of  the 
glafs,  rcprcfenting  a  bright  planet,  and  its  fatellite ;  the  fa- 
tellite  performing  a  revolution  round  the  planet. 

The  Refra&ing  Tele/cope. 

The  firft  form  of  refra&ing  telefeopes  that  I  (hall  men* 
tion,  is  that  which  confifts  of  two  lenfes  only.  The  objeft 
glaft  muft  be  convex ;  but  the  eye  glaVs  may  be  either  convex 
or  concave. 

Let  c  d  (fig.  4)  be  a  convex  obje6l  glafs,  in  a  long  tube, 
and  have  its  focus  at  D.  A  6  is  a  remote  objed :  from  the 
extremity  A  flows  a  pencil  of  ra3rs  g  h  f\  which  will  be  fo 
refra£led  by  paffing  through  the  ^fs  c  d^  as  to  meet  in  the 
point/;  and  the  pencil  of  rays  klm^  flowing  from  the  other 
point  of  the  object  B,  by  paffing  through  the  lens  will  be 
refra^ed  fo  as  to  unite  in  the  point  e :  thhs  the  points  A  and 
B  of  the  obje6l  will  be  formed  by  refradion  in  the  points  fe  r 
and  all  the  intermediate  points  of  the  objedt  fend  forth  pen*' 
cils  of  rays,  which  form  correfponding  points  in  the  fmaU 
figure  fej  the  inverted  image  of  the  obje£l.  But  as  this 
image  is  fmall,  a  concave  glafs  nc\s  placed  at  the  end  nest 
the  eye,  fo  that  its  virtual  focus  may  be  at  F.  Then  as  the 
rays  of  the  pencils  come  to  the  concave  glafs  converging, 
they  will  converge  lefs  after  pafling  through  it,  as  hath  beeli 
demonftrated :  and  they  will  proceed  to  b  and  a  before  they 
unite,  which  is  on  the  retina,  and  there  form  the  large  image 
at. 

The  only  inconvenience  attending  the  ule  of  thfstelefei^ 
IS)  that  the  field  of  view  is  very  (mall>  by  reafdn  of  the  rayi 

▼ou  u  3  K  diverging 


/ 

I 


OF   OPTICS. 


m   K«J^   afer  pofiu^  duoagb  the  ooocavc 


a  viev  ot  dx  Bgan^  k  is  evident  that  whea  the 
ta  dinecJT  tmranb  the  obyed»  ooDe  of  the  niji 
trooi  tiie  cjuremities  A  and  B  cam  enter  the  pupil 
afikecfe;  In  MiiqxKicfaeins^abofeaiid  below tkie pu^. 
S»die»  toTkw  tbediffezeDtpaittofinobjeAythetelefcope 
mmM.  be  moved  upwjirils  or  doirnwanls,  nnleft  the  objed  be 
a  fcrx  reouMe  ooe ;  aod  tfaen  it  is  but  indiftinftly  feeo. 

Thcfefbre  to  reuuedly  this  ioooDTcniencc,  a  coavex  eye 
gb:^  »  izied  iofiead  of  a  coocavey  as  «  ^  (fig.  5},  which  is 
pUced  iOf  that  its  focus  m^  be  auncident  with  the  focus  of 
the  obfoft  ^a£i  c  dy  whofe  focus  is  at  £•  Thee  the  rays  of 
die  pcadU  flowing  finooi  the  objeft  A  B^  and  paffing  through 
the  obfeA  glaft  c  dy  will  meet  in  its  fbcns,  and  form  the  IbaaJl 
inverted  image  mf.  And  as  the  image  is  fonned  in  the  focus 
of  the  eye  ghifs  m  \  the  rairs  of  each  pencil,  after  paAng 
dirough  thb  glals,  will  be  paraOel,  but  the  pencils  themielves 
will  coorergr  to  each  other,  and  crafs  each  odier  in  the  focus 
of  the  gUU  at  c:  the  pupil  of  the  ere  being  in  this  focus, 
the  ims^  will  be  viewed  through  the  cje  glais,  under  the 
angle  DeC. 

This  releicope  alto  ba^  an  inconvenience,  which  iSf  that  it 
inTcru  the  obje^  with  rcfpect  to  it,  when  feen  by  the  naked 
eye:  that  is,  the  image  is  painted  in  the  eye  in  d^e  fame 
pofition  in  which  the  objed  lies ;  we  therefore  judge  it  to 
be  i averted.  This  telefcope  is,  therefore,  only  fit  for  view- 
ing ccleflial  bodies,  in  many  of  which  their  pofition  is  imma- 
terial. But  it  muil  be  obferved,  in  the  uie  of  this  telefcope, 
that  whatever  way  the  obje<^y/^j9fi  to  move,  the  telefcope  muft 
be  moved  the  contrary  way ;  for  as  the  objei^  is  inverted,  fb 
will  be  the  motion. 

The  magnifying  power  in  this  telefcope,  is  as  ibc  focal 
diftance  of  the  objcA  glafs  is  to  the  focal  diftance  of  the  eye 
glali.  Therefore,  if  the  former  be  divided  by  the  latter,  the 
quotient  will  exprefs  the  magnifying  power. 

Thcrefafe» 
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Therefore,  this  telefcope  can  be  conilruded  fo,  as  to  mag- 
nify  in  any  proportion,  provided  it  be  of  a  futficient  length  : 
foi  the  greater  the  focal  diftance  of  the  objed*  glais  is,  the  lefs 
may  the  focal  diftance  of  the  eye  glafs  be.  Thus,  an  objed 
glafs  of  ten  feet  focal  didance  will  admit  of  an  eye  glaiSi 
whofe  focal  diftance  in  little  above  two  inches  and  a  half, 
which  will  magnify  the  length  of  an  objefl  near  forty-eight 
•times,  and  its  fur£ace  and  folidity  will  be  magnified  in  pro- 
portion ;  as  in  the  microfcope. 

Thus,  if  the  focal  diftance  of  the  obje^  glafs  be  equal 
to  the  focal  diftance  of  the  eye  glafs,  the  telefcope  would  not 
magnify  the  objeft  in  the  leaft. 

Again,  if  the  focal  diftance  of  the  obje^  glafs  be  twenty 
inches,  and  the  focal  diftance  of  the  eye  glafs  one  inch,  the 
length  of  an  obje^  feen  by  fuch  a  telefcope  will  be  magnified 
twenty  times,  its  furfiace  four  hundred  times,  and  its  folidity 
eight  thoufand  times. 

To  remedy  (the  inconveniences  of  both  the  former  kinds 
of  telefcopes,  the  following  one  is  generally  ufed  for  terref- 
trial  objefts,  which  gives  a  larger  field  of  view  than  that  with 
the  concave  eye  glafs,  and  ftiows  the  object  in  its  natural 
pofture,  as  feen  by  the  naked  eye.  In  this  telefcope  there 
is  one  objed^  glafs  cd  (fig.  6),  and  three  eye  glaftes,  e  ff 
,g  k^  i  k.  They  are  fo  placed,  that  the  diftance  between 
every  two  glaflcs,  wfiich  are  next  each  other,  may  be  equal 
to  the  fum  of  their  focal  diftances :  thus,  the  focus  of  one 

I 

glafs  is  coincident  with  the  focus  of  the  next  glafs.  The 
foci  of  the  two  glafles  c  ^  and  r  /,  meet  at  F ;  thofe  of 
the  two  glaifes  //,  g  A,  meet  at  / ;  and  thofe  Qf  gh  and  /  i, 
at  m ;  and  that  of  i  k  at  «,  where  the  pupil  of  the  eye  is 
fituated.  Then  it  is  evident,  from  the  figure,  that  the  pen- 
cils of  rays  which  flow  from  the  obje<Et  A  B  will  pafs  through 
the  objeft  glafs  c  </,  where  they  crofs  each  other,  and  meet,  and 
form  an  inverted  image,  in  the  focus  of  the  glafs  at  C  F  D ; 
this  image  being  alfo  in  the  focus  of  the  next  glafs  ef,  the 
rays  of  the  peodlsi  which  flow  from  the  image  CF  D,  will 

}  K  2  become 
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beoouie  paralkl  after  paffing  through  thb  glafi,  abd  croft 
each  other  at  Ij  which  is  the  f9COs  of  the  next  glais  gi; 
Ihpfcfore,  the  rays  proceeding  from  this  fecui  and  paffing 
through  the  next  gbfs  ^  i|  are  converged  to  the  focus  of  this 
l^aisi  where  they  form  the  m£t  image  E  F  of  the^obfeft 
A  B;  and  as  this  image  is  the  focus  of  the  eye  gUis  I'i, 
and  the  eye  on  the  oppofite  fide  of  the  gfads  in  the  other  fb* 
cuS|  tly  ioiage  is  viewed  thirough  the  eye  ghfs  in  this  tde-^ 
icopet  in  the  fame  manner  as  in  the  former  one^  but  in  a 
,  GDotrarv  pofition ;  that  is,  in  the  fame  pofition  as  when  feen 
by  the  naked  eye.  The  objed  alfo  a{^)ears  under  the  angle 
i  a  k. 

The  three  eye  ghiOes  have  genendly  all  their  focal  diftances 
equaL  The  magnifying  power  of  thb  tekfcope  is  found  in 
the  £ime  manner  as  that  of  the  Uft;  viz.  by  dividing  the 
focal  di fiance  of  the  objeA  glafs  by  the  focal  difbncc  of  any 
one  of  the  eye  glalTes,  as  the  three  latter  are  all  equal. 

Obje^  feen  through  fuch  a  telefcope  appear  coloured 
about  the  edges,  the  reafon  of  which  is,  that  the  rays  of 
light  coming  from  the  object  are  unequally  refiraded  through 
the  glafs  lens,  and  particularly  thofe  rays  which  pais  through 
a  convex  glafs  near  its  edges.  Thefe  rays,  being  unequally 
refraifled,  do  not  all  meet  again  in  the  fame  points  ex- 
adiy.  Therefore,  in  this  telefcope^  there  mu/l  be  a  plate 
with  a  fmaH  round  hole  in  the  middle,  fixed  at  jm,  parallel  to 
the  glades.  By  this  plate,  the  wandering  rays  about  the 
edges  of  the  glafTes  will  be  intercepted,  and  prevented  from 
coming  to  the  eye;  and  none  admitted,  but  thofe  which 
come  through  the  middle  of  the  glafles,  or,  at  leail,  at  a 
good  diflance  firom  the  edges.  But  this  ibmewhat  leilens  the 
field  of  view,  which  would  be  much  larger  if  the  plate  could 
be  diipenfed  with. 

The  Binocular^  or  Double  Telefcope. 

The  binocular,  or  double  telefcope,  is  only  two  telefcopes 
pf  an  equal  magnifying  power,  fixed  in  a  frame,  parallel  to 

each 
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each  other,  and  adjufted  by  the  means  of  fcrews,  ib  as  to  be 
at  the  fame  diflance  from  each  other  as  the  pupils  of  the  two 
eyes.  Then  by  looking  through  them  both  at  once,  throu^ 
one  with  each  eye,  the  object  will  be  feen  by  both  eyes,  and 
appear  brighter  and  more  difiin^  than  through  a  fingk 
telefcope. 

The  Reflecting  telefcope. 

Refraining  telefcopes  require  to  be  of  a  coniiderable  length, 
to  magnify  to  any  great  degree,  and  the  great  length*  of 
fome  of  them  has  rendered  them  Very  inconvenient.  Sir 
Ifaac  Newton,  therefore,  invented  the  firil  telefcope  of  the 
reflecting  kind,  and  which  has  received  coufiderable  ioi* 
provements  iince  his  time.  Since  the  inventioii  of  thelc^ 
refra^ing  telefcopes  are  very  little  ufed  for  celefiial  objects; 
for  a  refle&ing  telefcope,  of  only  fix  feet  in  length,  can  be 
brought  to  magnify  the  object  as  much  as  one  of  the  od^r 
fort  of  a  hundred  feet  in  length. 

They  are  generally  confiru^ed  now  in  the  following  mail* 
aer :  T  T  T  T  (fig.  7)  is  a  large  tube,  at  the  bottom  of 
which  is  placed  a  large  concave  mirror,  D  U  V  F,  whole 
principal  focus  is  at  m.  In  the  middle  of  this  fpeculum  is  a 
round  hole  P,  oppofite  which  is  placed  the  fmall  minior  Ly 
concave  towards  the  great  mirror,  and  fixed  on  the  wire  M» 
by  which  it  may  be  brought  nearer  to  the  great  mirrort  or 
moved  further  ofi^,  having  a  long  fcrew  00  the  outfidc  of  the 
tube  for  that  purpofe,  always  keeping  its  axis  in  the  fiune 
line  with  that  of  the  great  mirror;  vfz.  Fma.  In  ufinf  this 
telefcope,  we  may  fuppofe  the  rays  of  light  to  fidl  pariUel  to 
each  other  upon  the  great  mirror ;  for  no  portion  of  a  c^ktf 
tial  objeft  can  be  feen,  which  is  lefs  than  the  fur&ce  of  the 
mirror. 

Let  A  B  be  the  difiant  objed,  firom  whof^  two  extrenutiet 
flow  the  pencils  of  rays  C  and  £,' which  we  here  fuppole 
parallel:  the  rays  C,  falUng  upon  the  great  mirror  at 
D|   are   fimn  thence   refleaed   in  the  dirediM  DG^ 

and 
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diibmce  of  the  fmall  mirror  from  the  image  which  b  next 
the  eye;  and  multiply  the  focal  difhmce  of  the  fniall  mirror, 
by  the  focal  diftancc  of  the  eye  glafs ;  then  divide  the  pro- 
dud  of  the  former  multiplication,  by  the  produd  of  the 
latter,  and  the  quotient  will  be  the  magnifying  power. 

When  the  firft  image  I  K  is  formed  a  little  further  from 
the  great  mirror  than  its  principal  focus,  as  at  ix;  the  fo- 
cus of  the  great  mirror  is  never  coincident  with  that  of  thfe 
fmall  one :  therefore  the  rays  of  the  pencils  reflected  from 
the  fmall  mirror  will  not  be  parallel,  but  rather  converging, 
(o  as  to  meet  in  the  points  qer^  where  they  would  form  a 
larger  ered  image  than  a  b^  if  the  glafs  R  was  not  in  the, 
way.  This  image  might  then  be  viewed  by  means  of  a  fingle 
eye  glafs,  properly  placed;  but  in  that  cafe,  the  field  of 
view  would  be  lefs ;  therefore,  the  glafs  R  is  ufed  to  enlarge 
the  view. 

The  adjuding  fcrew,  to  which  the  fmall  mirror  L  is  fixed, 
renders  this  telefcope  applicable  to  every  fight,  as  the  fmall 
mirror  may  be  brought  either  nearer  to  the  eye,  or  removed 
farther  from  it ;  by  which  means  the  rays  may  be  made  to 
diverge  a  little,  for  fhort-fighted  eyes;  or  lo  converge,  for 
perfons  of  a  long  fight. 

In  the  ufe  of  this  telefcope,  it  mufl  be  obferved,  that  the 
nearer  an  objed  is,  the  more  the  pencils  of  rays  will  diverge 
before  they  fall  upon  the  great  mirror;  and  <;onfequently 
they  will  be  the  longer  before  they  meet  after  refieftion; 
therefore,  the  firft  image  I  K  will  be  formed  at  a  greater 
diftance  from  the  large  mirror.  But  this  image  muft  always  be 
formed  further  from  the  fmall  mirror  than  its  principal  focus 
M ;  therefore,  the  finall  mirror  muft  be  fet  at  a  greater  dif- 
tance from  the  large  one  in  viewing  a  near  object  than  whea 
viewing  an  object  more  remote ;  this  is  eafily  performed  by 
turning  the  adjufting  fcrew. 

The  refleding  telefcope  will  admit  of  an  eye  glafs,  of  a 
much  ihorter  focal  diftance  (and  confequeDtly  of  a  greater 

magnifying 
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magnifyiag  power)  than  a  rcfra^ing  telefcope  will;  there* 
fore,  riiofc  tclefcopcs  magnify  to  a  greater  power.  And  the 
rays  of  light  are  not  coloured  by  the  refleftions  of  the  conavr 
tmrror,  if  it  be  ground  to  a  true  figure,  as  they  are  by  pglT- 
ing  through  a  convex  glafs,  though  it  be  ground  ever  fo 
true. 

In  thefe  reflc^ling  telefcopes,'  the  obferver  never  fees  Ae 
olbject  irfcif,  but  only  the  image  of  it,"  which  is  formed  next 
the  eye.  This  will  be  demonftrated  by  the  following  expe- 
riment : 

If  the  obferver  fix  a  (lick  acrofs  the  mouth  of  the  reJefcope 
before  the  o6jefl  glafs,  it  will  not  hide  any  part  of  the  objeA 
fi'om  his  view,  unlefs  it  covers  the  whole  mouth  of  the  tele- 
fcope; but  it  will  only  make  the  object  appear  dimmer,  by 
intcrcef)ting  part  of  the  rays.  But  if  he  place  only  a  piece  of 
wire  acrofs  the  in  fide  of  the  tube,  between  the  eye  glafe  and 
his  eye,  it  will  hide  part  of  the  objed,  which  be  thinks  he 
fees;  which  proves,  that  it  is  not  the  real  objeft,  but  the 
image,  which. is  perceived.  This  is  evident,  from  the  finall. 
■nrror  L,  which  is  made  of  opake  metal,  and  (lands  direAly 
between  the  eye  and  the  obje^  and  would  hide  the  whole 
obje£t  from  the  eye,  if  the  two  glades  R  and  S  were  taken 
out  of  the  tube. 


The  Solar  TiUJiope. 

The  folar  telefcope  is  the  moft  ufeful  inftrument  for  viewt 
ing  the  face  of  the  fun  of  any  hitherto  invented.  It  is  formed 
of  a  fcioptic  ball  and  focket,  which  is  feftened  againft  a 
tiole  in  the  window-(hutter  of  a  darkened  ioam;  in  the 
cylindrical  hole  of  which  is  placed  the  end  of  a  commotj 
itfra£ting  telefcope,  which  is  to  be  drawn  out  to  its  proper 
kngth;  thetx  the  ball  and  telefcope  are  moved  dxmt  tiR  tht 
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my  8  cf  the  fiui  £dl  perpendicularly  ou  the  obje^  gUi&»  tbrougii 
the  hole  of  the  ball :  the  tube  which  coutains  the  eye  glafs  is 
then  to  be  adj\ified,  by  drawing  it  in,  or  out,  \jj\  the  image 
of  the  fun  be  foroned  on  a  white  paper,  in  the  foc4l  of  the 
telefcope,  very  diilin6lly  and  large. 

By  this  tclefcope,  the  face  of  the  fiin  may  be  reprefentcd 
in  alrooft  any  iize,  which  affords  the  mathematician  an  op* 
portunity  of  viewing  all  the  plKnomena  to  be  feen  in  that 
planet ;  fuch  as  the  fpots  on  the  fun^s  difc,  which  are  feldom 
feen  when  viewed  through  fmall  telefcopes,  in  the  common 
way.  But  they  may  here  be  feen  in  all  their  different  appear- 
ances ;  as  their  increafe,  divifion,  union,  beginning  and  end, 
ice. ;  alfo  the  foiar  eclipfe  may  be  feen  to  great  advantage. 
And  the  tranfits  of  Mercury  and  Venus  over  the  face  of  the 
ion  are  moil  delightfully  exhibited  by  this  infirument;  as 
the  planets  here  appear  truly  round,  and  very  black ;  their 
comparative  diameters  to  that  of  the  sun  may  b«.  taken,  with 
the  true  direftion  of  their  motions,  their  ingrefs,  egrefs.  Sec. 
The  circle  of  the  fun's  difc  may  be  divided  by  lines  and  cir- 
cles, that  the  quantity  and  time  of  the  eclipfe  may  be  exactly 
determined. 

The  heliofiata  was  the  invention  of  Dr.  Gravefand :  by  this 
excellent  invention,  the  motion  of  the  telefcope,  in  viewing  the 
folar  light,  is  greatly  taken  off.  It  confifts  of  two  parrs: 
.fird,  a  pbin  metallic  fpeculum,  fupported  on  a  fiand;  and 
a  clock,  which  directs  the  fpeculum  according  to  the  motion 
of  the  earth,  and  thereby  preferves  the  image  of  the  fun  in 
the  £irae  point  of  view. 

The  AcTomatlc  Telefcope. 

This  telefcope  has  a  double,  and  fometimes  treble  objeA 
gbfs,'to  correft  the  aberration  of  the  rays  of  light;  for  all 
rays  of  light  paffing  through  a  (ingle  lens  will  be  fbmewhat 
Compounded,  and  divided  into  feparate  cok)urs, .  which 
reodersthe  objeft  coloured;  to  remedy  which,  the  double 
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in  an  ingk  of  forty-five  degrees  from  the  perpendicular  I  g ; 
then  the  pencils  of  rays  flowing  from  the  outward  obje^tsp 
and  paffing  through  the  convex  glais  to  the  plane  mirnnv 
will  be  rcfleded  from  it  upwards,  and  meet  in  points,  and 
fofm  the  image  I  K,  of  the  obje£t  A  B,  which  is  at  the  lame 
dillance  from  the  mirror  £  F,  as  the  image  G  H,  which 
image  they  would  have  formed  if  no  mirror  had  been  in  the 
way.  This  image  I K  will  be  formed  on  an  oiled  paper, 
flretched  horizontally  in  the  diredion  I  K,  On  this  paper 
the  outlines  of  the  images  may  be  dtawn  with  a  bUck  lead 
pencil,  and  then  co{Hed  on  a  clean  iheet ;  but  it  is  ufual  to 
place  a  plain  unpoliihed  glafs  in  the  direftion  I  K  to  recdve 
the  images  of  the  outer  objedh';  and  thdr  outlines  may  be 
traced  upon  this,  as  on  the  paper. 

The  tube  in  wluch  the  glais  C  D  is  fixed  muft  be  move« 
able^  that  it  may  be  drawn  out  to  adjuft  the  diffamce  of  the 
glais  lens,  from  the  plane  mirror,  in  proportion  to  the  dif- 
tance  of  the  focus.  For  this  purpofe,  the  tube  muil  be  moved 
backward  or  forward,  till  the  images  appear  diitinftly  on  the 
horizontal  glafs  I  K.  t 

If  the  mirror  £  F  be  reclined  in  the  oppofite  direftion, 
that  is,  leaning  forwards  towards  the  lens^  in  an  angle  of  ^ 
forty-five  degrees,  the  images  of  the  objedh  will  then  appear 
in  an  horizontal  pofition,  but  below  the  box ;  and  inverted 
with  refpe^  to  the  image  I  K. 

To  form  an  horizontal  image,  as  I  K,  of  an  upright  objedb 
A  B,  it  b  necei&ry  that  the  mirror  be  reclined  from  a  per* 
pendicular,  in  an  angle  of  forty-five  degrees.  Then  the 
rays  of  the  pencils  a  h  c  flowing  from  the  point  A  of  the 
objed  A  B,  will  M  upon  the  mirror  at  the  points. i/*/, 
and  finom  thence  will  be  refleded  in  die  lines  i  /,  f  T,  ^  I, 
and  form  the  point  A  of  the  object  A  B,  at  tbk  point  I  in  the 
image  I  K.  And  the  rays  of  the  pencils  f  r/,  flowing  fhxn 
the  point  B,  and  paffing  through  the  convex  lens  C  D,  will 
ftU  upon  the  mirror  at  the  point  m  Iky  from  whence  they 
will  be  lefleded  to  the  point  K,  where  they  form  the  imag^ 
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fni<5lcd  in  the  direftion/H  ;  by  which  the  obje^  will  appear 
iii  the  line//w,  as  if  it  were  at  D.  I-f  the  glafs  be  turned 
round  the  axis  H  Igy  the  objed  C  will  remain  in  the  fame 
place,  but  the  other  obje<fh  D  and  E  will  app>ear  to  go  round 
C;  becaufe  the  planes  on  which  the  oblique  rays  iUl,  will 
be  turned  round  by  the  motion  of  the  glafs. 

From  what  has  been  fakl  of  the  propexlaft  of  different 
lenfes,  the  intelligent  reader  may  be  2ibl£,tq  form  a  combi- 
nation of  them,  for  any  ordinary  optical,  purpofe ;  but  it  may 
be  neceflkry  to  fay  a  few  words  more,  concerning  the  refledt- 
ing  telefcopc. 

The  great  mirror  of  the  teflec^ing  telefcope,  as  invented  by 
Sir  Isaac  Nkwton,  was  truly  fpherical ;  which  telefcopes 
are  of  elTential  fervice  at  this  day,  particularly  in  the  minutiit 
of  adronomy,  when  fmall  apertures  and  long  foci  are  ufed. 
Dr.  Htrfchell  ufes  a  refledlor  of  this  form,  in  his  feren  feet 
rcfle<^ing  telefcope.  And  the  higheft  power  that  a  telefcope 
of  a  fpherical  metal  will  beai*  wich  perfcft  diftindnefs,  may 
be  found  by  multiplying  the  diameter  of  the  great  mirror 
by  feventy-four.  Thus,  in  Dr.  Herfchell's  feven  feet  rc- 
flcf^or,  the  aperture  or  diameter  of  the  great  mirror  is  6.25 
inches,  which,  multiplied  by  74.,  gives  462  the  magnifying 
power;  and  tlie  focal  diflance  of  the  fingle  eye  glafs  may  he 
found,  by  dividing  the  focal  diflance  of  the  great  mirror  by 
the  magnifying  power :  thus,  7  feet,  the  focal  diftance^  mul* 
tiplied  by  12,  and  divided  by  462,  quotes  0.182  of  an  inch^ 
the  focal  diflance  of  the  eye  glafs. 

But  the  concave  furface  of  the  great  mirror^  in  common 
refle^ng  telefcopes,  is  of  a  parabolic  form ;  which  form  Sir 
Ifaac  Newton  was  unable  to  give  to  his  metal,  thoug)i  he 
recommended  it ;  and  imagined  it  might  be  effected  by  mt- 
cbanical  devices. 
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Since  the  invention  of  (hele  refleAing  teIelcope>r  the  re> 
fnfting  onet  are  very  little  ufed  for  ccleftial  obfervatioiu. 
For  >  refndiog  telefcope,  even  of  k  thousand  feet  faan 
{fuppofing  it  poffiblc  to  be  ufed],  could  not  be  nude  to 
magniiy  more  than  one  thoulaod  time* ;  whereai  a  icflefiing 
irie&c^  not  exceciiins  ten  k^  will  nagnif^  twdre  bun* 
dred  time*. 
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of  the  glafs  would  be  of  little  fervice,  if  this  latter  property 
of  tranfmittiog  the  light  be  wantiDg;  for  the  fame  quantity 
of  light,  fpread  over  a  larger  furiace,  becomes  propordonably 
diminiihed  in  force ;  and  though  the  objeds  may  appear  big* 
ger,  they  would  appear  proportioiiably  dimmer^  without  an 
increafe  of  light,  as  well  as  magnitude.  Thus,  though  a  glafs  i 
Ihould  magnify  the  furface  of  an  obje^  an  hundred  times, 
yet  if  the  focal  didance  of  the  glafs  were  only  eight  inches 
(if  this  be  poi&ble),  and  its  diameter  only  the  (ize  of  the  pupil 
of  the  eye,  the  objeSt  will  appear  an  hundred  times  more  dim 
through  the  glafs,  than  to  the  naked  eye ;  even  though  the 
glafs  tranfmitted  all  ihe  light  which  fell  upon  it,  which  ^o 
glafs  can  do.  But  if  the  focal  diflance  of  the  glafs  be  four 
Indies,  and  the  diameter  the  fame  as  before;  the  objed  will 
appear  far  more  bright,  becaufe  the  gkfs  could  be  placed 
twice  as  near  the  object,  as  before,  and  confequently  would 
receive  four  times  as  many  rays  of  light  from  the  obje^,  as 
in  the  former  cafe.  Thus,  diminifhing  the  focal  diftance  of 
die  glafs,  and  keeping  its  diameter  as  large  as  pojQible,  we 
fliould  perceive  the  obje£t  more  and  more  magnified,  and  at 
the  fame  time  very  difUndt  and  bright. 

With  regard  to  the  comparative  merit  of  telefcopes,  for 
terreflrial  obje^s,  thofe  of  the  refraSing  kind  have  evidently . 
the  advantage  of  all  others,  where  the  aperture  is  equal,  and 
the  aberrations  of  the  rays  are  corre6ted  according  to  Mr. 
Dollpnd's  ifielhod ;  becaufe  the  image  is  more  perfect ;  and  a 
greater  quantity  of  h'ght  is  tranfmitted,  than  can  be  refle6led  ^ 
from  the  befl  materials  hitherto  known.     A  telefcope  for 
terreflrial  objects  (liould  never  magnify  above  an  hundred   - 
times ;  if  it  do,  the  vapours  arifing  from  the  earth  will  be  fo 
magnified,  as  to  render  vifion  very  obfcure  and  imperfe^. 

However,  the  imperfefUons  in  every  kind  of  glafs  very 
much  retard  the  improvement  of  thefe  telefcdpes,  in  which 
there  are  five  eye  giafTes ;  fo  that  they  cannot  be  made  above 
three  feet  and  an  half  long. 
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telefcope  mud  be  kq>t  couflantly  direded  to  the  fame  point 
of  tbe  objed :  for  if  the  telefcope  be  moved  gently  from  its 
pofidon,  the  objed  will  feem  to  move  in  the  fame,  or  in  the 
oppofite  diredion,  according  as  the  telefcope  (hows  the  image 
inverted,  orered. 

If  the  inftniment  (bake  ever  fo  little,  it  makes  the  6bje& 
dance  before  our  eyes ;  and  caufes  an  indiilindnefs  in  ths  vi- 
lion.    In  the  Gregorian  telefcopes  it  is  hardly  poflible  to  pre- 
vent this  quivering  motion  of  the  (mall  fpecuium,  as  it  is 
fixed  to  the  tube  by  one  arm  only.    And  though  the  tube  of 
the  inftniment  be  fixed  ever  fo  motionlefs,  this  fpecuium  will 
retain  a  tremulous  nK)tion,  particularly  if  the  telefcope  has 
a  great  magnifying  power.    This  motion  is  an  imperceptible 
tremor,  like  that  of  an  harpfichord  wire,  while  it  is  founding, 
and  produces  a  fimilar  effed  to  the  fighL  A  perfon  walking 
in  the  room  where  the  inftrument  is  fixed,  prevents  us  from 
feeing  the  objed  diftindtly ;  or  even  the  puliation  in  the  body 
of  the  obferver  agitates  the  ground  enough  to  produce  this 
eflfied.    The  more  rapid  this  motion  is,  the  greater  is  the 
optibd  indifiinftnefs ;  or  the  objed  appears  more  confufed. 
Therefore,  the  more  firm,  elaftic,  and  well  bound  together, 
the  frame-work  and  apertures  of  the  telefcope  are,  the  more 
hurtful  will  be  the  confequences.    Juft  as  it  is  to  a  rider  on 
a  wheel-carriage— -the  more  firmly  the  carriage  is  fixed  on  tbe 
wheels,  the  more  violent  will  be  the  nnotion  to  the  rider.    A 
telefcope,  therefore,  mounted  with  lead  (if  it  were  praSi- 
cable),  would  be  preferable  to  one  mounted  on  either  wood^ 
iron,  or  brais.    This  b  the  principal  cau(c  of  that  iodiftiod. 
nefs  of  vifiun  in  the  very  beft  refleding  tekfoopek  Rcfri&itig 
telefcopes  have  not  this  iooonveoieace. 

From  hence  we  may  cafily  judge  of  tbe  merits  of  aoj 
particular  apparatus  for  tbe  fupport  of  a  tcklcope  s  and  ia 
genenO,  all  forms  wbeie  the  tobeu  fiipponed  ooly  ioor fie« 
the  middle,  or  where  it  itmatdjr  depends  opoa  odc  jciu, 
are  very  definitive  of  dHHnftnffs  of  vifioo. 

3M  2  X^ 


/•      ••*'»•    ■■..        •••  I     -,       .  •     •    •.    ■■•  •; 


•OP  OPTICS.  4.CO 

.^•^  _;  .-  *^  i*       ^     '.^^   ,  •    .  ^  •  •'■;       •.•.'••■ 

»  pjf\'a  kind  ®f  ^gijnog.  /Its  length  is  xhirty-nv^ fe^'fCi^. 
'  ^ifitiits:  arid' it  mSfures  four  feet  ten  inches  m  diii^tcf:-   Jtr 
•ii'^s  formed  of  fhedtiron:.  in  order  to  be  pf  left  wei^l  'ami' ! 


/•/'.*  ft)  that  the  trfefcope  may"  be  niovcd  froni  its  mod  badcw^/d  '*  ?; 

f  f^      poHTt^'df  Vuj*j)o!rt,  to  the  nnol!  forward  ;  and  by  means  of  the  * 

?'•  r,  pullies'G  G  fufpendcd  from  the  great  beam  H,  be  fet  to  antr  *  ' ';     . 

V    }  altitude,  even  up  to  the  verj*  zenith.    The  tube  is  alfo  made  .. 

;;r  J.  Id  red,  with  the  point  of  fupport,  in  a  pivot,  wldcb  permits    '     .      .  - 

'•.■'ji  to  be  turned  fideways..  ■  :/    .'.;  •  ' 

!*  '  *      The  concave  face  of.  the  great  fpcculum  is  fbrty-eight  -  i>  -        :..  .f 
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^'!  .thoufand  one  hufidred  and  eighteen ^unds,   of  which  it 

...1     -'..A  U-...  i^A  :  r^.ii  ^.,;...:...  :..  -^i^/t-r^g;-     Ui^en  this  fpc- 

fufpended  vertically 
??.2.i)>?Xcrarie.rri  the  laboratory,  and  pfeced  dn^'afipiall  narrow   - 
;^  y!^)c^  js  diiwn.ovit,  rolling  }fyhi^:^f^\^^'^\\\/^^^^^  Q;' ^'■' 
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tf/jw   inufl  hsive  loft  a  foiall  quanlity  in  {^H Ating.'    U^hen  this  fpe- 
4'.^Z.%.<;)iIyfin  is' tO' be  placed  in  thif  tube,  it  is  fufj 


•   ■ 


nV    .  ■  ,^.*'.  ...    .  "l  *-i«  ■ .  ;>;. 


460 


\. 

'  •:  ■ 

•A.* 

■ 

f.t 

• 

#• 

• 

• 

OP 

OPTICS. 

•*•• 


At  the  opening  of  the  teiefcope  near  the  place  of  die  eye  . 
glafS)  which  the  obferver  looks  through;  *ft  the  focal  image, 
is  a  fp6iking  pipe,  which  runs  down  tt>*tbe  bottom  of  the 
tubf^  where  it  goes  into  a  turning  joint ;  and  after  ieircnd 

• 

other  inflexions,  it  at  length  divides  into  two  pajrts,'XMie  of 
which  goes  into  the  obfervatory  D,  and  the  other  into  the 
work-room  £•     By  this  fpeaking*pipe,  the  obferver  conveys' 
his  obfervations  to  the  affifiant  in  the  obfervatuiy.:  «nd  the,    *• 
workmen  are  alfo  durefted  by  it  to  perfionn  the  ftiedefiiy  •  \ 
motions. 

In  the  obfervatory  there  is  a  valuable  fidercal  time-piece,* 
made  by  Mr.  Shelton.    On  one  fide  of  this  is  alfo  a  polar 
difiance-piece,  with  a  dial-plate  of  the  fiime  dimenfions  with 
the  time-piece:  this  piece  may  .be  made  to  Ibow  the  polar   \ 
diftance,  zenith  difiance,  declination  or  altitude^  by  iettiog*    * 
it  differently. 

This  noble  inflrument,  with  proper  eye*g|afis,  magnifies    «• 
above  fix  thoufand  dmeS ;  and  is  the  larg^  infirument,  and     •' 
has  the  greateft-  tAagniQing  power  of  any  that  has  been  made*    1 
By  it  Dr.  Herfchell  has  been  able  to  obferve  the  lightning  in,     , 
the  atmofphere  of  the;  moon ;  and  has  difcovered  {everal  oc*   ^  - 
lefibl  bodies,  unknown  to  all  pirceding  afironomers.  Thofe 
who  wi(h  for'  a  fuller  account  of  this  infirument,  and  the  ^*; 
admirable-. jnachinery  which  fuppolts  it,  viz,  the  ftaics,  lad?-'' 
dcrs,  ahd  platform  B,  may  fee  the  particulars  of  ei«ry  part'- 
in  the  Second  Part  of  the  Tranfadions  of  the  Royal  Society, ' 
for  1 795,  where,  by  means  of  eighteen  pbtes,.and  fisttx*<hi«e  •'. 
pages  of  lettcr-prcfs,  an  ample  detail  is  gifen^'^tmcuw 
cumfiance  reladng  trrjoiner*s,  carpenter's,  an^i  iinit)^^  work*  < 
The  whole  was  finiflied  on  Augufi  the  a8th^  >»769f  <Mi  which 
day  the  fixth  fatellite  of  Saturn  was  difcov^'ed*    • '  *  .   •• 
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SECT,     V. 


THE  IMPROVED  SOLAR  AND  LUCERNAL  MICROSCOPES. 

The  Improved  Solar  Microfcope,  which  is  conftru&ei 
to  view  loth  tf  an/parent  and  opake  ObjeSis, 

Fio.  4,  plate  8,  is  the  folar  microfcope,  mounted  for  ex- 
hibidng  opake  objeds.  Fig.  5  is  the  (ingle  tooth  and  pinioa 
microfcope,  ufed  for  fliowing  tranfparent  objects.  The  cylin* 
drical  tube  Y  being  made  to  fit  into  the.  tube  £F,  fig.  4.  Fig.  6 
18  the  Aider,  which  contains  the  magnifying  lenfes:  it  fits  into 
a  dovetail  flit,  at  the  upper  end  of  the  microfcope,  fig.  5. 
A  D  E  F,  fig.  4,  is  the  body  of  the  iSlar  microfcope,  one 
part  whereof  A  D  is  conical,  the  other  part  C  E  F  is  cylin* 
drical.  The  cylindrical  part  receires  the  tube  G  of  the  opake 
box  H  L,  or  the  tube  Y  of  the  fingle  microfcope,  fig.  5.  At 
the  large  end  A  B,  on  the  conical  part,  is  fixed  a  lens,  to  receive 
the  nyz  from  the  mirror  O  N,  and  to  refradt  them  towards 
the  box  H  L.  The  mirror  N  O  P  is  fixed  to  a  moveable 
circular  plate  aie;  and  may  be  moved  into  the  moil  conve- 
nient pofition  for  reflediug  the  light,  by  means  of  the  nuts 
Qjud  R.  By  the  nut  Q^  it  may  be  moved  firom  eaft  to  weft, 
snd.by 4he  iJtit  ft,  it  may  be  raifed  or  deprefled  to  any  angk; 
^r  are  two  fcrews,  to  fatten  the  microfcopp  to  a  window* 
fliutter.  In  the  box  H  L  is  a  plane  mirror  M,  for  refleding 
the  light,  that  it  receives  from  the  large  kos,  to  the  objed^ 
9nd  thereby  illuminating  it.  S  is  a  fcrew  to  adjutt  this  nur* 
ror  M  to  the  proper  diiiance  and  angle.  V  X  are  two  tubes 
•f  brafs,  Aiding  one  witbb  the  other,  to  carry  the  magnifying 
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To  ufe  the  Solar  Microfcope,  (Fig.  4.) 

Make  a  rpuud  hole  in  the  window-lhutter,  a  little  larger 
than  the  circular  plate  ah  c  :  pafs  the  mirror  O  N  P  through 
this  hole,  and  apply  the  fquare  plate  to  the  (butter,  fcrewing 
it  thereto  by  the  two  milled  fcrews  d  9 :  the  fcrews  are  to 
)>ars  through  the  (butter  into  their  nuts  in  the  micfofcope, 
and  thereby  to  hold  the  body  of  the  microfcope  firm*  Screw 
the  conical  tube  A  B  C  D  to  the  circular  plate  abc\  and  then 
(iide  the  tube  G  of  the  opake  box  into  the  cylindrical 
plate  C  D  E  F,  if  opake  obje6ts  are  to  be  viewed ;  but  if 
tranfparent  objcfts  are  to  be  viewed,  place  the  tube  Y 
\fig.  5)  in  the  cylindriccl  tube  (fig.  4),  The  room 
(hould  be  made  as  dark  as  pofilble,  and  no  light  fuffered  to 
enter,  but  what  conies  through  the  body  of  the  microfcope  I 
for,  on  this  circunrtfiance,  together  with  the  brightntfs  of  the 
(un-fliine,  the  difiin<ftiiefs  of  the  objc6t,  in  a  great  meafure, 
depends.  The  mirror  NO  F  is  to  be  then  fo  adjufied  by 
means  of  the  two  fcrews  Q^and  R,  as  to  refleft  all  the  fun's 
ligjlH  through  the  lens,  at  A  B,  in  the  body  of  the  micro- 
fcope;  the  mirror  is  to  be  fo  adjufied,  till  you  have  fonhed  a 
clear  round  fpot  of  light  upon  a  fcreeti,  or  (heet  of  white 
paper,  placed  at  fome  dil^nce. 

In  viewing  an  opake  obje6l,  place  the  objeft  between  the 
plates  at  H :  open  the  door  /  k  of  the  opake  box,  and  adjuft 
thie  fmall  mirror  M,  till  the  object  is  (Irongly  illuminated. 
If  this  cannot  be  effe6Ved  by  the  fcrew  S,  you  muft  move  the 
two  fcrews  Q^aud  R,  in  order  to  get  light  reflected  (Irongly 
from  the  great  mirror  NOP,  to  the  fmall  one  M.  The 
obje£t  being  (Wrongly  illuminated,  (hut  the  door  /i,  and  a 
difiin^  image  of  the  -  ohjeiSl  will  foon  be  obtained  on  the 
fcreen,  by  adjufiing  the  tubes  V  and  X.  In  the  northern 
latitudes  a  clear  large  fpot  of  light  canrtot  always  be  obtained, 
nor  when  the  fun  is  perpendicular  to  the  front  of  the  room  • 
as  the  light  then  fiills  upon  the  back  of  the  mirror. 

And  Note,  As  the  fun  is  continually  changing  its  place. 
It  will  be  necefiary  to  change  the  pofiiion  of  the  mirror,  by 
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kingdom,  may  be  exhibited  in  great  perfeftion,  in  all  their 
native  beauty;  the  lights  and  (hades,  the  prominences  and 
cavities,  and  all  the  varieties  of  different  hues,  tints,  and 
colours,  heightened  by  the  reflection  of  the  folar  rays  cod- 
denfed  upon  them." 

The  improved  lucernal  Microfcope. 

The  lucernal .  microicope  is  reprefented  (fig.  i),  where 
ABODE  is  a  large  mahogany  pyramidical  box,  which  is 
the  body  of  the  microfcope ;  and  fupported  on  the'  brafs 
pillar  F  G,  by  the  focket  H,  and  the  curved  piece.    I K 
M  N  are  two  tubes,  one  within  the  other :  to  the  inner  tube 
II  fixed  the  vertical  piece  ]M(  L,  which  is  a  guide  to  the  eye, 
IP  dire&  it  to  the  axis  of  the  inibrument.    This  piece  may 
•be  raifed,  or  deprefied,  pulled  further  out,  orpufhed  further 
ID,  to  adjufl  it  to  the  focus  of  the  glades,  and  make  U  coincide 
with  the  centre  of  the  field  of  view.    The  tut^es  M  N  arp 
fixed  to  the  box  in  a  dovetailed  pieoe  of  brafs.     O  P  is  a 
iinall  tube  which  carries  the  magnifiers ;  O  is  one  of  the 
magnifiers  fcrewed  into  the  end  of  the  tube.    QJK  S  T  V  J^ 
is  a  long  fquare  bar,  palfing  through  the  fockets  Y,  Z,«an4 
ferves  to  hold  the  fiage  for  the  obje^s :  this  bar  may  be 
moved  backward  or  forward,  by  means  of  the,  pinion  a^  and 
the  handle  ^  r,  in  order  to  adjnft  the  fiag^  to  the*  focus.    J  e 
is  a  brafs  bar  to  fupport  the  curved  piece  1  K,  and  keep  the 
body  of  the  microfcope  firm  and  (leady,   /g  r  s  is  the  fiage 
to  hold  the  Aiders  with  the  opake  objects ;  it  (lides  upon  the 
bar  QJl  S  by  means  of  the  focket  h  /,  by  which  means-  it  is 
brought  nearer  to,  or  removed  farther  firOm,  the  magnifying 
lens.    The  objefls  are  placed  in  the  front  fide  of  the  fhge, 
next  the  tube  of  the  microfcope,  between  four  fmall  brafs 
plates  (which  cannot  be  fliewn  in  tlie  figure),  the  edges  of 
two  of  the  plates  are  feen  at  k  /;  the  two  upper  plates  are 
moveable,  and  are  prefled  together   by  a  fpiral  fpring,    to 
confine  the  flider  with  the  objects :  thcfc  two  plates  may  be 
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To  examine  transparent  Ohjects. 

For  this  purpofe,  the  upper  part  of  the  op^tk&ftage  fgrs 
(fig»  I )  muft  be  removed ;  and  the  Aage  for  tranfparent  ob* 
je£t8  (iig«3)  inferted  in  its  place,  with  the  end  9  and  zo 
next  the  lamp.  Place  the  gray  glafs  in  its  groove  at  the  end 
AB  (fig.  i),  and  the  objed^s  to  be  viewed  in  the  Aider* 
holder  at  the  front  of  the  dage ;  then  tranfmit  as  ftrong  a 
light  as  poffible  to  the  objeft,  hj  raifing  or  lowering  the 
lamp;  and  the  object  will  be  beautifully  depictured  on  the 
gray  glafs,  being  regulated  to  the  focus  of  the  magnifier  by 
turning  the  pinion  a. 

U  the  gray  glafs  be  taken  out  of  the  microfcope,  the  imi^e 
of  the  obje6t  may  be  received  on  a  paper  (kreen. 

There  is  no  inllrument  invented  by  the  art  of  man  capa> 
ble  of  affording  fo  great  entertainmenf  as  the  microfcope* 
By  this  inftrument  we  can  pry  into  the  minuteft  recefles  of 
nature ;  and  difcover  truths  which  have  lain  hidden  from  the 
creation  of  the  world.  It  is  from  the  ufe  of  this  inlbrumenC 
that  we  can  confidently  afTert,  that  there  is  hardly  any  pact 
of  nature  which  is  not  the  abode  of  animal  exiilence.  By 
it  we  difcover  thoufands  of  living  creatures  in  a  Ongle  drop 
of  water ;  and  whole  nations  of  animated  beings  in  the 
bloom  which  furrounds  a  plum,  a  pear,  and  moft  other 
fiiiit;  not  to  mention  numberlefs  infects  in  every  part 
of  nature,  fo  fmall,  that  a  thoufand  of  them  might  be 
cruflied  by  a  fingle  grain  of  fand. 

From  the  difcovery  of  thefe  truths,  the  philofophlc  mind 
is  led  to  make  flill  further  improvements:  thus,  in  the 
formation  of  a  mite,  we  can  fee  the  fame  proportion  and 
fymmetry  in  the  flru^ure  of  its  limbs,  as  in  thofe  of  any  of 
the  larger  quadrupeds ;  as  free  a  circulation  of  blood  in  the 
one  as  in  the  other ;  as  many  members  adapted  to  different 
purpofes;  as  numerous  veins,  mufcles,  arteries,  finews,&c.5(C. 
with  a  probofcis  to  take  in  its  &>od|  like  that  of  the  ^lephaoc 
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And  if  we  defcend  to  iafefts  of  a  yet  fmaller  fize,  we  (bali 
always  Bnd  in  each,  all  the  properties  and  attributes  effcntial 
to  animal  life :  if  we  defcend  co  thofe  infe&s,  Whofe  bdk, 
compared  to  that  of  a  mite,  is  as  that  of  the*  uute  to  the 
elephant* 

.  Others  are  of  fo  fmall  a  iize^as  to  be  beyond  the  reach  of 
any  magnifying  power;  and  whofe  whole  exifteocc  is  circum- 
icribed  within  the  fpace  of  a  few  hours,  or  a  fummcr*s  day  at 
the  moft.  Myriads  there  are  in  the  vegetable  world,  to  whom 
the  morning  givep  birth,  and  who  expire  with  the  fecting 
fan»  befides  numberlefs  others  who  have  their  habitations  on 
the  bodies  of  other  animals,  fuch  as  the  icbneuuuMi,  whofe 
peculiar  habitation  is  on  the  body  of  the  caterpillar. 

In  fiiort,  there  is  no  part -of  nature  which  does  not  afford 
to  the  microfcopicai  obferver  an  abundant  fource  of  wonder 
and  admiration,  and  difplay  the  attributes  of  that  Supreme 
Being,  whofe  wifdom  is  as  confpicuous  in  the  con^udion  of 
the  ihaalleft  atom,  to  be  dUcovered  by  our  affiled  fight,  as 
bis  power  is  evident  in  the  formation  of  the  planetary  fyilems. 
Bot  there  are  fome  obje^  which  have  more  immediately 
engaged  the  attention  of  the  curious  obienrer :  fuch  as,  what 
is  called  the  filver  tree ;  and  the  ciyftallization  of  falts.  The 
filver  tree  is  formed  bydiflblving  a  little  filver  in  a  fmaJl 
quantity  of  aqua  fortis ;  and  then  adding  to  it  twice  the 
quantity  of  common  water.    Drop  a  little  of  this  upon  a 
piece  of  plain  glafs,  and  put  upon  it  a  finall  piece  of  brafs 
wire ;  and  immediately  the  wire  is  put  upon  the  mixture, 
trees  will  appear  to  grow,   and  difplay  their   braochei^ 
ifhich  will  be  extended,  as  fiir  as  the  liquor  extends  on  the 
glaf^ ;  and  has  all  the  appearance  of  real  trees,  but  of  a 
£lver   caft.     To  obferve  the  cryfiallizatlon  of  falts,  dif- 
iblve   a   little  fal-ammoniac    in  common  water,  drop  a 
little  of  this  mixture  on  a  piece  of  gla(s,  as  in  the  for- 
iner  cafe,   and  when  viewing  it  through   the  microfcope^ 
hold   a   hot    iron   near   it^    to   make    it    evaporate  the 
quicker ■    As  ibon  as  the  evaporatioa  takes  {jac^  it  vil 
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rife  up  in  a.  round  cylindrical  form  like  the  trunks  of  treeS| 
and  divide  and  fubdivide,  fo  as  to  rcprcfent  branches  and 
boughs ;  and  has  k  truly  wonderful  and  beautiful  appearance. 
And  every  different  kind  of  fait  forms  a  different  figure. 

There  are  feveyal  other  objedtk^  which  I  muft  recommnd 
to  the  attention  of  the  young  obfcrver :  as,  i.  The  eommm 
Pfyj  the  vibration  of  whofe  wings  is  repeated  feveral  hundred 
times  in  a  fecond  of  time.  The  great  quantity  0^  eyes  with 
Vhich  this  animal  is  favoured  renders  it  worthy  of  notice^ 
each  having  a  diftin^l  opiic  nerve,  2.  The  Lou/e.  3.  Mttes 
in  cheefe.  4.  The  cuHcuIar  Pores  in  the  human  fl^D|  fo 
clofe  and  numerous,  that  a  fingle  grain  of  fand  will  covfr 
hundreds  of  them,  5.  The  conilru6tion  of  the  Scaks  of 
Fifies.  6.  The  Animalcules  in  feveral  forts,  of  infufions  and 
liquids,  7,  The  conflniAion  of  common  Feathers,  8.  Hair. 
9.  The  Sting  of  a  Bee^  with  the  form  of  its  l>arbs.  10.  The 
Cknfigttration  of  IVood.  11.  The  common  MilJtw^  wliich 
difplays  a  numerous  group  of  vegetable  fubflances.  22.  Snoall 
vegetahit  Seeds,     And  feveral  other  articles, 

I  (hall  clofe  this  chapter  with  a  few  words  concerning  the 
method  of  making  fmall  fpherule  lenfes  for  microfcopes,  as 
recommended  by  the  late  celebrated  Mr,  George  Adams,  And 
alio  the  method  of  mixing  the  metals  for  the  great  fpeculum 
in  the  refle^ing  lelefcope.  ' 

To  make  the  fmall  fpherule  lenfes,  a  piece  of  window*gIafi 
is  to  be  cut  into  (lips,  about  an  eighth  of  an  inch  in  breadth. 
Then,  holding  one  of  thefe  flips  of  glafs  at  each  end  in  the 
'flame  of  a  lamp,  as  the  glafs  begins  to  melt,  it  is  to  be  drawn 
by  each  hand  into  a  fine  thread,  and  at  length  it  will  break* 
"Then  one  end  of  this  thread  being  held  in  the  flame  of  the 
lamp,  it  will  run  up  into  a  fmall  globule,  which  is  to  be  taken 
off;  and  is  a  fmall  fpherule  lens.  Several  of  thefe  lenfes  are 
to  be  made,  and  examined ;  and  tbofe  that  are  the  beft,  are 
to  be  preferved  for  ufe.  For  fome  will  always  prove  faultfy 
though  every  precaution  be  taken. 
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In  this  proccfs,  the  lamp  is  to  be  fupplied  with  fpirils  o{ 
wine  inftead  of  oii^  and  the  flame  b  to  be  blown  in  an  hori* 
zontal  dire^ion  by  a  blow-pipe,  or  a  pairitf  bellows  for  that 
purpofe ;  and  the  glafs  held  in  die  whiteft  part  of  the  flame^ 
ki  the  fmoke  fi)lly  tlia  gIiA» 

The  metal  for  the  fpetuSm  of  the '  itfiefUog  tcleifepe  if 
generally  formed  of  copper  and  grain  tin ;  and  in  the  propor- 
tion of  two  poupds^of  Swedifli  copper,  to  fourteen  ounces 
and  an  half  of  grain  tin ;  and  this  mixture  is  to  be  melted 
twice  ovef.  before  it  be  cad  into  the  mould*   -. 

iWbcn  the  metal  is  cad  into  a  concavf  m^or,  it  is 
ground  upon,  what  is  called,  the  rough  griuder,  ^or  eren  a 
Common  grind-ftone,  of  the  fame  radius  as  the  concavity  of 
the  metal,  to  take  off  the  rough  hcc.  Then  it  is  ground  on 
«  braf^  convex  grinder,  to  give  a  true  fpherical  figure ;  and 
laflly,  upon  a  convex  bed  of  hones,  which  is  to  perfcd  that 
figure,  and  give  the  metal  B  fine  fmooth  face.  Then  the 
CQucave  face  of  the  metal  is  to  be  polifhed  by.a  convex  tool, 
covered  with  pitch.  And,  laflly,  it  is  to  be  brought  into  the 
parabofic  form  by  a  merely  mechanical  method  of  grincUng 
it  on  the  poliflier  in  a  different  diredion. 

But  the  befl  metal  for  fpeculums  is  that  propofed  by  the 
llev.  Mr.  EdwarJs^  and  which  was  proved  by  Dr.  Majkeljne 
to  exc?el,  in  brightncfs  and  diflindnefs  of  the  image,  every 
other  metal  then  known.  It  confifts  of  thirty-two  ounces  of 
copper,  with  fifteen  or  fix  teen  ounces  of  grain  tin  (accord- 
ing to  the  purity  of  the  copper),  with  one  ounce  of  brafs, 
one  ounce  of  filver,  and  one  ounce  of  arfenic.  I  once  was 
prcfent  at  the  caftiiig  of  a  fpeculum  of  this  metal;  and,  when 
finidied,  it  refle^^ed  more  light  than  any  fpeculum  I  hav« 
c^-er  feeii. 


END    OF    THE    FIRST    VOLUMfi. 
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